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HBEATHKIT® 


INTRODUCTION 


The Heathkit Model SB-100 Transceiver is a 
compact 80 through 10 meter transmitter and 
receiver, It is capable of SSB (single sideband 
with suppressed carrier) and CW (keyed con- 
tinuous wave) operation, It may also be used as 
an exciter for a linear amplifier, Heathkit DC 
and AC power supplies are available for use 
with this Transceiver to provide both mobile and 
fixed-station operation, 


Provisions are made for both VOX (voice- 
operated-transmit) and PTT (push-to-talk) op- 
eration, An anti-VOX circuit prevents the re- 
ceived signal, at the speaker, from switching the 
transmitter on during VOX operation, The pre- 
assembled, prealigned, linear master oscillator 
(LMO) and the crystal-controlled heterodyne 
oscillator assure accurate, stable operation with 
easy alignment, 


The large tuning knob, and the smooth opera- 
tion of the dial mechanism, provide convenient, 


backlash-free tuning, A built-in crystal cali- 
brator allows the dial to be accurately cali- 
brated at 100 ke intervals, Other features in- 
clude: TALC'™ (triple action level control) to 
prevent overdriving. the final amplifiers; tone- 
actuated CW operation; and an S-meter that is 
switch-controlled in the transmit mode of op- 
eration to measure GridCurrent, Plate Current, 
ALC Voltage, Relative Power, and High Voltage, 
A total of twenty tubes and sixteen diodes are 
used, 


The use of circuit boards, Switch-Boards'", and 
wiring harnesses provide a clean, compact 
chassis layout and greatly simplifies kit as- 
sembly, 


NOTE: Refer to the ''Kit Builders Guide" for 
complete information on unpacking, parts identi- 


fication, tools, wiring, soldering, and step-by- 
step assembly procedures, 
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: : : ‘ NOTE: This capacitor 
RF-Driver Circuit Board-Continued ain bamiganved tater. 


NOTE: Solder the connections of each 
part as it is installed, Do not cut off 
the lugs of these parts after soldering, 


( ) Install 7-pin tube sockets at V6, 
V10, and V11, 


( ) Install a 9-pin tube socket at V7, 


CAUTION: Keep the plates of variable 
capacitors closed at all times to 
prevent them from being damaged 
during the assembly of the kit, 


( ) Locate a 2-section variable 
capacitors (#26-109). Bend both 
lugs, as shown, on the indicated 
side of the capacitor, 


DO NOT BEND. 


HEATHEIT 


CONTINUE 


( ) 2-section variable capacitor. 


( ) Check to see that all connections 


are soldered, a 
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) Connect one end of a 2" wire 
to lug 1 of this capacitor (S-1). 
Use black hookup wire with 
1/4" of insulation removed from 
both ends, 


The remaining black hookup wirel# 
and sleeving should be retained for}@ 
use later, All other parts selected|@ 
at the beginning of this section af 
init: the Manual should have been usedfe 
Seihcre: pes in the assembly of the circuit boards 
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CHASSIS PARTS LIST 


Unpack the remaining parts; then check each part Ie Leaky oS 
against the following Parts List, The numbers No, Per Kit 
in parentheses correspond to the numbers in the 

parts pictorials. Do not open small envelopes RESISTORS 


with part numbers on them until those parts 


are called for in steps, 1/2 Watt 
(1)1-41 6 10 & (brown-black-black) | 
1-3 1 100 & (brown-black-bro 
1-111 1 150 2 (brown-green-brow 
1-45 1 220 Q (red-red-brown) | 
Rae 1 330 Q (orange-orange- 


1-96 i 


DESCRIPTION 


brown) 
750 Q (violet-green 
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HBATHEIT: 


PART PARTS 
No, Per Kit 


Resistors (cont'd.) 


1-9 1 
1-90 i 
1-20 3 
1-22 2 
1525 1 
1230 1 
1-38 1 
1 Watt 
(2)2A-30 1 
CAPACITORS 
Mica 
(3)20-130 2 
20-77 2 
20-102 2 
20-105 3 
Disc 
(4)21-14 3 
21-21 13 
21-44 2 
21-16 i 
Vinal 3 


Other Capacitors 


(5)26-24 1 
(6)26-77 1 

26-109 1 
(7) 26-92 1 
(8) 23-59 1 
(9) 27-34 2 


COILS 
(10)40-546 1 


(11)40-549 
(12)40-548 1 


—_ 


CHOKES 
(13)45_44 1 
(14)45_30 1 
(15)45_53 9 


DESCRIPTION 


1000 Q (brown-black-red) 
2000 Q (red-black-red) 

10 KQ (brown-black-orange) 
22 KQ (red-red-orange) 

47 KQ (yellow-violet-orange) 
2.2 megohm (red-red-green) 


3,3 megohm (orange-orange- 


green) 


1 megohm 1% 


12 put 
24 wut 
100 wut 
180 put 


.001 yufd 
.005 pfd 
005 pfd 1.6 KV 
01 pid 
.02 ufd 


20 wut variable 
250 wuf variable 
2-section variable 
3-section variable 
.05 ufd tubular 

e2 fd resin 


8.5 mc trap coil 
10-meter coil 
Final tank coil 


425 uh 
eee) 
Parasitic 


PART PARTS 


No, Per Kit 
DIODES 
(16)56-M26 1 
(17)57-27 4 
CONTROLS 
(18)10-57 3 
(19)10-44 1 
10-68 1 
(20)10-153 2 
10-154 1 
(21)12-48 E 
SWITCHES 
(22)60-1 Bi 
(23)63-395 1 
(24)63-400 1 
63-94 iL 
(25)63-349 1 
(26)63-399 1 
INSULATORS 
(27)71-4 2 
(28)73-4 5 
toed 4 
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DESCRIPTION 


1N191 germanium 
Silicon 750 ma 500 PIV 


10 KQ tab mount 

100 KQ 

900 KQ 

1 megohm miniature 

10 megohm miniature 

10 KQ and 1 megohm dual 


SPST slide 

Rotary wafer (blue dot) 
3-position single wafer 
5-position single wafer 
4-position single wafer with 
snap switch 

4-position double wafer 


Standoff 
5/16'' rubber grommet 
1/2" rubber grommet 


TERMINAL STRIPS 


(29) 431-62 
(30)431-10 
431-11 
431-45 


me DO DO 


3-lug miniature 
3-lug 
d-lug 
6-lug 


CONNEC TORS-JACKS-PLUGS 


(31) 432-38 
(32)432-39 
(33)436-4 

436-21 
(34)438-4 
(35)438-29 


SOCKETS 


(36) 434-39 
(37)434-42 
(38)434-44 
(39) 434-118 
(40)434-143 


KOR Hee 


NR Ww =I 


Male connector 
Female connector 
3-lug jack 

4-lug jack 

Phono plug 
11-pin plug 


Octal 
Phono 
Pilot lamp 
11-pin 
Relay 
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No, Per Kit No, Per Kit 
SHIELDS DIAL PARTS 
(41)206-77 1 Small tube, 1-3/4" long (54) 258-1 3 Dial spring 
206-68 dl Large tube, 1-3/4" long 349-1 1 Dial cord 
206-206 1 Large tube, 2" long (55) 446-40 1 Dial escutcheon 
(42) 206-86 3 Pilot lamp (56) 466-6 2 3/4" diameter pulley 
(57)100-M19 1 Dial pulley with 1/4" hole 
TUBES-PILOT LAMPS 100-M458 1 Dial pulley with 9/32" hole 
(red color dot) 
411-59 1 OA2 tube 
411-11 3) 6AU6 tube 
411-128 i 6BN8 tube #100-M450 Packaged Dial Drive Assembly, 
411-67 1 6CB6 tube consisting of the following: 
411-63 1 6CL6 tube 
411-124 4 6EA8 tube (58) 204-553 1 Dial mounting bracket 
411-173 1 6GW8 tube (59) 100-443 1 Dial pointer assembly 
411-24 2 12AT7 tube (60) 464-30F949 
411-25 1 12AU7 tube 1 Plastic dial window 
411-75 2 6146 tube (61)100-M447 1 Dial pointer drive arm 
412-10 ) #47 pilot lamp (62) 250-63 1 3-48 x 1/8" screw 
(63)266-74 1 Nylon spiral follower 
HARNESSES-WIRE-SLEEVING (64)100-M445 1 Zero set drive pulley (small) 
: (65)100-M449 1 Circular dial 
134-121 1 Wire harness (66) 100-M444 1 Dial drive pulley (large) 
134-122 1 Coaxial cable harness (67) 455-42 1 Drive shaft bushing package 
340-3 1 Small bare wire 
340-2 1 Large bare wire 
346-2 2 Large sleeving 
343-7 1 Coaxial cable (RG-174/U) METAL PARTS 
344-51 1 Brown hookup wire 90-268 1 Cabinet 
344-59 1 White hookup wire 100-M554 RF cage 
344-21 1 Large red hookup wire consisting of the following: 
(68) 1 RF cage rear plate 
SHAF TS-BUSHINGS-SHAF T COUPLING (69) : RF cage top plate 
(70) 1 RF cage 
(43)453-108 1 8-1/4" long tubular shaft 
(44)453-17 1 9"' long shaft (71) 204-M573 1 Capacitor bracket 
453-125 1 9-3/8" long shaft (72) 204-M588F993 
453-136 1 11-1/4"' long shaft 1 Control bracket 
(45}455-11 2 Split bushing (73) 200-390F 966 
(46)455-15 2 1/4" shaft collar 1 Chassis 
(47)455-10 1 3/8" long bushing (74) 203-M358F941 
455-18 2 9/16" long bushing 1 Front panel 
(48) 455-44 uf Nylon bushing (75) 204-M560 2 Support rail 
(49) 456-4 1 Shaft coupling (76) 204-M677 2 Comb bracket 
(77) 206-M281 1 Final shield 
KNOBS (78) 206-M282 2 Switch shield 
(79) 206-M280 1 Center shield 
(50)462-175 = 1 7/16" diameter aluminum (80) 204-M590 2 Crystal filter bracket 
(51)462-191 10 1-1/8" diameter (81) 204-M676 1 Front bracket 
(52) 462-193 1 2-1/2" diameter (82) 205-M493P230 
(53) 462-195 1 Lever 1 Coil cover 
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PART PARTS 
No, Per Kit 


TOOLS 


(83) 490-1 
(84) 490-19 
(85) 490-23 

490-85 


a 


HARDWARE 
#3 Hardware 


| (86) 250-172 82 
87)250-251 2 


(90) 258-5 10 


#6 Hardware 


(95) 250-284 
(96) 250-26 
(97) 250-40 
(98) 252-3 
(99) 253-1 
00) 253-2 
253-60 
01)254-1 
02) 259-6 
03) 259-1 
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#8 Hardware 


04)250-93 19 
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(117) 253-62 
(118) 259-12 


1/4" fiber flat washer 
1/4" solder lug 


DESCRIPTION PART PARTS DESCRIPTION 
No, Per Kit 
1/4" Control Hardware 
Alignment (112) 252-39 3 1/4-32 nut 
Open-end wrench (113) 253-11 1 E washer 
#4 allen wrench (114) 253-36 1 1/4" dished washer 
#8 allen wrench (115) 253-39 3 1/4" flat washer 
253-49 1 1/4" nylon flat washer 
(116) 75-18 1 1/4" nylon shoulder washer 
2 
4 


3-48 x 3/8" screw 3/8" Control Hardware 


3-48 x 3/8" flat head screw 
3-48 nut 

#3 lockwasher 

#3 spring clip 


(119) 252-7 14 
(120)253-10 13 
(121) 254-5 5 
(122) 259-10 6 


3/8-32 nut 

3/8'' flat washer 
3/8'' lockwasher 
3/8" solder lug 


Other Hardware > 


6-32 x 1/4" screw (123) 250-156 
6-32 x 3/8" screw (124) 207-22 
6-32 x 3/8" flat head screw (125)960_39 
6-32 x 3/8" Phillips head (126) 435-1 
screw 

#6 x 1/2'' sheet metal screw Caine 
6-32 x 5/8" screw 

6-32 x 1-1/2" screw 

6-32 nut 

#6 fiber flat washer 

#6 fiber shoulder washer 
#6 flat washer 


4-40 x 1/8" setscrew 

Cable clamp 

Anode clip 

11-pin plug retaining ring 
Relay socket retaining ring 


a Oe 


MISCELLANEOUS 


#6 lockwasher (128) 51-123 1 Output transformer 
Small #6 solder lug (129)69-35 2 4PDT relay 
Large #6 solder lug 74-6 2 Masking tape 
110-32 1 LMO (linear master oscil- 
lator) 

(130)255-59 2 Foot spacer 
#8 x 1/4" setscrew (131)261-9 4 Rubber feet 
8-32 x 1/4" screw (132)266-85 1 Rotary switch detent 
8-32 x 3/4" screw 390-147 i High voltage label 
8-32 nut 391-28 il SB-100 nameplate 
8-32 knurled nut (133)404-200 1 3395 ke crystal filter 
#8 flat washer 407-101 1 Meter 
#8 lockwasher (134)440-1 1 11-pin socket cap 


#8 solder lug 
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CONTROL FUNCTIONS 


The functions of the front panel and chassis con- 
trols are outlined in this section, Read the 
following paragraphs carefully, so you will be 
familiar with the operation of each control before 
starting to check, align, or operate this Trans- 
ceiver, 


FRONT PANEL FUNCTIONS 


Driver Preselector 


This control is used to peak the receiver RF 
amplifier and transmitter driver tuned circuits, 
The adjustment can be made in either the receive 
or transmit mode of operation, and must be ad- 
justed at each position of the BAND switch, 
This adjustment should also be made when the 
operating frequency is changed appreciably, 


Mic/CW Level 


When the MODE switch is in the LSB or USB 
position, this control is used to adjust the 
audio drive, The control has range enough to 
adjust for most high level crystal microphones 
or dynamic microphones, 


With the MODE switch in the Tune or CW posi- 
tion, the carrier output level of the transmitter 
is adjusted with this control, 


Phones 


High impedance headphones can be connected to 
this jack, When the headphone plug is inserted, 
the speaker is disconnected from the circuit, 


Mic (Microphone) 


A high-impedance microphone should be con- 
nected to this socket, Provisions are made in the 
socket for connecting a microphone with a 
push-to-talk switch, 


F inal 


The round knob is the FINAL tuning control, 
and the panel markings are for the 80-meter 
through 10-meter bands, After the Main Tuning 
control has been set to the desired operating 
frequency, and the MODE switch set to the TUNE 
position, this control is adjusted for maximum 
(Relative Power) meter indication to tune the 
transmitter for maximum output, 


The lever arm is the FINAL loading control, It 
is also tuned for a maximum (Relative Power) 
meter indication, At this point, there is aproper 
impedance match between the final amplifier 
circuit and the antenna, 


The FINAL Tuning and FINAL loading controls 
have some interaction and must be adjusted 
alternately until maximum relative power is 
achieved, 


Mode 


This switch selects the LSB, USB, or CW mode 
of operation for the receive and transmit 
sections, In the TUNE position, the transmitter 
is turned on so the driver and final RF stage 
can be tuned, 


Band 


In the first four switch positions, this switch 
selects the following bands: 80-meter (3.5 mc 
to 4,0 mc), 40-meter (7,0 mc to 7.5 mc), 
20-meter (14,0 mc to 14.5 mc), and 15-meter 
(21.0 mc to 21.5 mc). 


The following 500 kc portions of the 10-meter 
band are selected in the other four positions of 
this switch: 28,0 mc. to 28,5 mc, 28.5 mc to 
29.0 mc, 29.0 mc to 29,5 mc, and 29,5 mc to 
30,0 me, 


Main Tuning 


The Main Tuning (LMO) has two dials; the 
lower (circular) and upper (straight) dials, 


The lower or circular dial is divided into 
one-hundred 1 kc segments, The upper or 
straight dial is numbered from 0 to 5, and is 
divided into five 100 kc segments, The dis- 
tance between any two consecutive numbers 
is equal to 100 kc, or one revolution of the 
circular dial, Each large segment is divided 
into two 50 kc segments, each equal to one-half 
of a revolution of the circular dial, 


The frequency setting of the Main Tuning dial 
is determined by adding three numbers together 
as follows: the BAND switch setting in mega- 
cycles, the upper dial setting in hundreds of 
kilocycles, and the circular dial setting in 
kilocycles, 
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Example #1 
BAND switch set at 7,0 i Ourite 
Upper dial pointer 
between 2 and 3 200 ke 
Circular dial point- 
er at 26 Z26°Kc 
Transceiver frequency d,cco mc 
Example #2 
BAND switch set at 28,5 20,0 1c 
Upper dial pointer 
between 3 and 4 300 ke 
Circular dial pointer 
at 74 74 ke 
28.874 mc 
Zero Set Dial 


This control adjusts the position of the zero set 
line when the dial is calibrated, First, the 
Main Tuning control is adjusted for a zero beat 
with the 100 ke calibrate signal. Then the Zero 
Set knob is turned until the zero set line is over 
the zero mark on the circular dial, The Zero Set 
Dial should be adjusted at each new setting of 
the BAND switch, NOTE: On the higher bands, 
extra signals may be heard in the CAL position, 
The correct ones should be quite near ''0"', and 
can be peaked with the DRIVER PRESELECTOR, 


Function 


This switch turns the Transceiver OFF, or 
turns it on when set at the PTT (push-to-talk), 
VOX (voice-operated-transmit), or CAL (cali- 
brate) positions, 


In the PTT position, the Transceiver is changed 
from receive to transmit operation by using 
a push-to-talk microphone switch, or a 
CW key, The MODE switch must be set at LSB 
or USB for push-to-talk operation. or at CW 
when using a CW key, 


In the VOX position, the Transceiver is changed 
from receive to transmit operation when the 
operator talks into the microphone. or when 
the CW key is depressed (depending on the MODE 
switch position), 


In the CAL position, the 100 kc crystal oscillator 
Signal is turned on to calibrate the Main Tuning 
dial at 100 kc intervals, 


OSC Mode 


At the LMO position of this switch, the receiver 
and transmitter operating frequencies are de- 
termined by the linear master oscillator, The 
linear master oscillator frequency is determined 
by the setting of the Main Tuning control, 


In the XTAL position, the auxiliary crystal and 
crystal oscillator tube V5B determine the re- 
ceiver and transmitter operating frequency, 


In the AUX T position, the auxiliary crystal and 
crystal oscillator tube V5B determine only the 
transmitter frequency, The receiver frequency 
is set with the Main Tuning (LMO) control, 


RF Gain 


The receiver sensitivity is controlled by the 
RF GAIN control, This control is set at the full 
clockwise position for maximum gain, 


Meter 


In the receive mode of operation, the METER 
switch is normally set at the ALC position, 
Then the meter is connected as an S-Meter that 
reads from 0 to 60 db over S-9, 


In the transmit mode of operation, the METER 
switch selects one of the following five measure- 
ments to be read on the meter: final amplifier 
Grid current (0 to 1 ma), final amplifier Plate 
current (0 to 500 ma), Automatic Level Control, 
Relative (output) Power, and High Voltage on the 
B+ line (0 to 1000 volts DC), 


AF Gain 


The AF GAIN control adjusts the audio output 
in the receive mode of operation, 


CHASSIS FUNCTIONS 
VOX Sen 


The VOX SENsitivity control adjusts the VOX 
relay circuit to operate at the voice level 
desired by the operator, When the operator talks 
into the microphone, the VOX relay is energized 
and places the transmitter "'on-the-air,"' 
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CONTROL ROTATION FROM 
TOP OF CHASSIS 
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POWER 
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50 AUDIO 
L_} CIRCUIT 
BOARD 


RF-DRIVER 
CIRCUIT BOARD 


> 
BANDPASS 
CIRCUIT BOARD 
itscanct 
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CARRIER NULL FREQUENCY 
CONTROL! SHIFTER 


LMO 


85-127P 221 


MODULATOR 
CIRCUIT BOARD 


VOX SEN VOX 


DELAY 


ANTI-TRIP, 


FIGURE 1-1 
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VOX Delay 


This control adjusts the length of time the trans- 
mitter stays on after the operator stops talking 
(when the FUNCTION switch is set at VOX). 
Proper setting of the VOX DELAY control elim- 
inates repeated keying of the transmitter at the 
beginning of each word, 


Anti- Trip 


The ANTI-TRIP control adjusts the VOX circuit 
to keep the received signal (at the speaker) from 
turning on the transmitter by feedback into the 
microphone, 


Meter Zero 


The METER ZERO control is adjusted for a zero 
reading on the meter in the receive mode of 
operation with no signal being received and with 
the RF GAIN control turned fully clockwise, 
Carrier Null Control 

This control balances the modulator to suppress 
the carrier, 

Carrier Null Capacitor 

The CARRIER NULL CAPACITOR is adjusted 


to complete the modulator balance, 


Cal Xtal 


This trimmer adjusts the 100 kc oscillator to 
exactly 100 kc, 


Aux Trim 
This trimmer permits the frequency of the aux- 


iliary crystal oscillator to be adjusted a small 
amount, 


HEATHEKIT® 
CW-Tone Volume 


With the MODE switch set to CW and with the 
CW key depressed, the CW-TONE VOLUME 
control adjusts the CW tone to the desired 
monitoring level from the speaker, 


Phone VOL 


The PHONE VOLUME control is adjusted to 
obtain the desired balance between the speaker 
and headphone levels, 


Bias Adjust 


This control adjusts the bias voltage on the final 
RF amplifier tubes when the MIC/CW LEVEL 
control is turned fully counterclockwise, 


Relative Power 


The Relative Power control adjusts the meter 
sensitivity when the METER switch is in the 
REL PWR position, 


Antenna 


In the COMmon position, the built-in antenna 
relay switches the common receiving and trans- 
mitting antenna from the receiver to the trans- 
mitter sections, 


In the RECeiver position, the receiver antenna 
circuit is connected to the RECeiver ANTenna 
jack when separate receiving and transmitting 
antennas are used, 


Also, this switch makes it possible to use this 
Transceiver with a linear amplifier that does 
not have a built-in antenna change-over relay, 


PRELIMINARY CHECKS 


Before applying power to the Transceiver, com- 
plete the preliminary checks as outlined in this 
section, These checks are needed to be sure there 
are no short circuits or open connections that 
would cause damage to the Transceiver com- 
ponents, 


( ) Check the position of the pointer on the 
panel meter, If necessary, adjust the screw 
at the front of the meter until the pointer is 
on zero, 
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( ) Turn the following front panel controls to 
a fully counterclockwise position, 


DRIVER PRESELECTOR control 
MIC/CW LEVEL control 

MODE switch 

BAND switch 

FUNCTION switch 

OSC MODE switch 

RF GAIN control 

METER switch 

AF GAIN control 


— 
— 


Set the following chassis controls to a fully 
counterclockwise position, Refer to Figure 
1-1 (fold-out from Page 80) to help locate 
the controls, 


VOX SEN 

VOX DELAY 
ANTI-TRIP 

CARRIER NULL control 
METER ZERO 
CW-TONE VOLUME 
PHONE VOL 

BIAS ADJUST 
RELATIVE POWER 


( ) At the rear of the chassis, push the 
ANTENNA switch to the REC position, 


METER CIRCUIT CHECKS 


Refer to Figure 1-2 (fold-out from Page 97) 
to locate the test points for the following checks, 


METER OHMME TER COMMON LEAD POSITIVE (+) 
SWITCH RANGE LEAD 


Pin 5 of tube 
socket V9 


Pin 7 of tube 


socket V3 (on 
IF circuit board) 


 oHV RX100 Chassis Lug 1 of terminal 
strip BK 


An ohmmeter will be used for the following 
checks, When making the first check, the polarity 
of the ohmmeter test leads will be determined, 
Then the test points for the common and posi- 
tive (+) leads will be called out in each step, 


( ) Set the ohmmeter to the RX1 range, 


( ) Turn the front panel METER switch to the 
PLATE position, 


( ) Check the polarity of the ohmmeter leads 
as follows: Connect one ohmmeter lead to 
the Transceiver chassis and the other lead 
to pin 1 of tube socket V9, If an "up scale" 
deflection of the panel meter is not ob- 
tained, reverse the ohmmeter leads, When 
an "up scale"’ meter indication is obtained, 
the meter lead connected to pin 1 of tube 
socket V9 should be marked (+) positive, 
This lead should be used as the positive (+) 
lead for the remaining checks, 


NOTE: If the correct results are not obtained in 
the following steps, refer to the In Case Of 
Difficulty section on Page 110, It is suggested 
that all the checks be completed before doing 
any troubleshooting, The resistance reading 
may set some pattern that will make the diffi- 
culty easier to locate, 


Complete each of the following checks by connect- 
ing the ohmmeter leads as indicated, Set the 
METER switch and the ohmmeter range as 
listed in the step, For each check, the panel 
meter should indicate in an "up scale" direction, 


Lug 1 of terminal 


strip BH 
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Figure 1-3 


RESISTANCE CHECKS 


Refer to Figures 1-1 (fold-out from Page 80), 
1-2 (fold-out from Page 97), and 1-3 for the 
following resistance checks, 


Complete the resistance checks listed in each 
of the three charts, Connect the common and 
positive (+) ohmmeter leads and set the switches 
as listed in the chart, 


When more than one switch setting is given, make 
the resistance check at each setting of the 


~OHMMETER TEST POINTS 


COMMON 
LEAD 


POSITIVE (+) 
LEAD 


‘) " 


switch, Also, observe the special instructions 
given in the NOTES column, 


NOTE: If any incorrect resistance readings 
(+ 20% from the listed value) are obtained, refer 
to the In Case Of Difficulty section and correct 
the trouble before proceeding, 


NOTE: The word "Diode" in the NOTES column 
of the following charts indicate that a diode is in 
the circuit under test, Therefore, the measured 
resistance can vary due to the forward current 
of the diode, and depending on the range setting 
of the ohmmeter, 


RESISTANCE 
IN OHMS 


(Diode) 

Varies with 
setting of MIC/ | 
CW LEVEL 
control. 
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OHMMETER TEST POINTS 
COMMON POSITIVE (+) MODE 
LEAD , sLEAD. | SWITCH 
( ) Chassis Power plug, Pin 3 | TUNE, LSB, 
USB, CW 


te5) " Power plug, Pin 4 


‘ inn 


RESISTANCE 
| INOHMS _| OHMS NOTES 


Re 


SS 


Check at three 
positions of FUNC- 
TION switch: PTT, 


VOX and CAL. Then 
return the FUNC- 
TION switch to the 
OFF position. 


|( ) Chassis RF OUT jack, lug 2 
REC ANT jack, lug 1 


C4) PHONES jack, 


I Check with ANT 
switch at COM. 


0 to 2500 
to 0 


Varies with setting 


of PHONE VOL 
control. 


contact 5 


jie) - MIC socket, lug 1 


(35) : LSB, USB, 500K 
and CW 


“) u RF GAIN control, TUNE 70K to 10 
lug 2 

( ) et AF GAIN control, 0 to 500K 
| lug 2 


Varies with setting 
of RF GAIN control. 


Varies with setting 
of AF GAIN control. 
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COMMON _ ROSITIVEN 
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BOARD LOCATION 


Michaccis Teese | Chassis 


K 4) " 


RF Foil 


) Power Plug, Pin 3 DRIVER 
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Audio a 
Circuit Board 
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Board 


( ) Audio Circuit 
Board 22 
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7.0 through 29.5 
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0 to 500K control. 


Varies with set- 


35K 
100K to Varies with setting 
600K of VOX SEN control. 
ting of VOX SEN 
350K to 
500K 
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COIL COVER INSTALLATION 


Refer to Pictorial 3-25 for the following steps, 


( ) Install the eight spring clips on the coil 


cover with 3-48 x 3/8" hardware, Position 
the spring clips as shown, Bend the clip 
ends down slightly as shown in the inset 
drawing, 


CAUTION: Be sure that none of the lugs of the 
switch wafers that are mounted on the driver 
plate, driver grid, heterodyne oscillator, and 
crystal circuit boards extend beyond the edges 
of these circuit boards, 


( ) Refer to Detail 3-25A and mount the coil 


— 


cover on the bottom of the chassis with #6 x 
3/8'' sheet metal screws (screws from the 
RF cage). Be sure the spring clips on the 
coil cover fit on each side of the two switch 
shields, Note that the edge of the coilcover 
must first be positioned under the support 
rail, before the coil cover can be positioned 
into place, This can be checked by looking 
at the ends of the circuit boards from under 
the support rail, 


Check the resistance between pin 3 of the 
power plug and the chassis, A zero resis- 
tance reading indicates a short circuit 
caused by the coil cover touching one or 
more of the switch lugs, This condition 
must be corrected before turning on the 
Transceiver, 


TUBE INSTALLATION 


( ) Replace the 6BZ6 tube and tube shield that 


were removed previously from the LMO, 


( ) Install the remaining tubes in their sockets, 


as identified on the circuit boards, 


Install the tube shields as follows: 


( 


) Small tube shield (1-3/4' long) at V6, 


( ) Large tube shield (2'' long) at V7, 


( 


) Large tube shield (1-3/4" long) at V1. 


Refer to the Special Crystal Considerations 
section of the Manual on Page 96, for the 
crystal that may be used in the Auxiliary 
Crystal socket on the bandpass circuit board, 
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POWER SUPPLY CONNECTIONS 


The Transceiver was designed to operate with 
the Heathkit Models HP-13 (12 V DC power 
source) and HP-23 (117 V AC power source) 
Power Supplies, The following information will 
help you wire the 11-pin socket (supplied with 
the Transceiver) for the power cable of the 
Power Supply you intend to use, 


HP-13 POWER SUPPLY CONNECTIONS 


CAUTION: Be sure the alternate connection in 
the low voltage DC circuit of the HP-13 Power 
Supply is connected for +300 volts output as 
outlined in the HP-13 Manual, Be sure the auto- 
mobile voltage regulator is set to less than 
14,5 volts, 


NOTE: If the Heathkit Model SBA-100-1 Mobile 
Mount is used, complete the power supply con- 
nections as directed in that manual, 


Refer to Figure 1-4 for the following steps, 


( ) Install the 11-pin socket cap over the free 
end of the 8-wire cable from the HP-13 
Power Supply, as shown, 


( ) Remove 3/4" of the outer insulation from 
the end of the 8-wire cable, Then remove 
1/4" of insulation from the end of each wire, 


( ) Melt a small amount of solder on each of 
the exposed wire ends to hold the small 
strands of wire together, 


LARGE 
SLEEVING 


11-PIN SOCKET 


POWER CONNECTOR 


IN-LINE 
FUSEHOLDER 


TO +12 VOLK 
DC SOURCE 
OVER LUG 


3/4" 


FUSEHOLDER {= = [pm — 10 


( ) Insert the lead from the cap end of the fuse- 
holder (an in-line fuseholder with lead is 
supplied with the HP-13 Power Supply) 
through the socket cap as shown, 


If the Heathkit Model HA-14 Linear Amplifier 
is used, a coaxial cable from the HA-14 power 
connector should be inserted through the socket 
cap aS shown, Use the coaxial cable with the 
inner lead connected to lug 12 and the shield to 
lug 1 of the HA-14 power connector, 


( ) Cut seven 5/8" lengths of large sleeving 
and slip them over the indicated wires, 


( ) Connect the wires of the 8-wire cable, the 
fuseholder lead, and the coaxial cable (if 
the HA-14 Linear Amplifier is used) to the 
11-pin socket lugs as shown, Solder each 
connection, 


POWER SUPPLY CABLE 
unuen 
3/4" 


TAKING CARE NOT TO CUT THE INNER LEADS REMOVE THE 
OUTER INSULATION OF THE CABLE. 


BIAS(-130VDC) 

2 GND (FIL AND 
CONTROL RELAY) 

LV (+300V0C) 

HV (+800VDC) 


11-PIN 
SOCKET 


ge -SHIELD 5 N.O.RELAY 
~~ RED GS ETE EI 2V0C) 
(-—— \y WHT =f... Dees — 7 GND(B- AND BIAS) 
= NS eae 8 
rf : SW (+12VDC TO 
PANG. Ss BLU —p——9 CONTROL RELAY) 
OF HA-14 


SW (+12VDC SOURCE) 
11 N.OF RELAY 


INNER LEAD 


2 
PUSH =) 


Figure 1-4 
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( ) Push the lengths of sleeving over the lugs 
of the socket, 
Snap the socket cap onto the 11-pin socket, 
IMPORTANT: When using the HP-13 Power 
Supply with the Transceiver, be sure the 
Bias control of the Power Supply is in its 
fully clockwise position, This setting will 
supply a maximum bias voltage at pin 9 of 

the power socket, 


HP-23 POWER SUPPLY CONNECTIONS 


CAUTION: Be sure the alternate connection in 
the low voltage DC circuit of the HP-23 Power 
Supply is connected for +300 volts DC output as 
outlined in the HP-23 Manual, 


Refer to Figure 1-5 for the following steps, 


( ) Install the 11-pin socket cap over the free 
end of the 8-wire cable from the Power 
Supply. 

( ) Remove 3/4" of the outer insulation from 

the end of the 8-wire cable, Then remove 

1/4" of insulation from the end of each wire, 


( ) Melt a small amount of solder on each of 
the exposed wire ends to hold the small 


strands of wire together, 


If the Heathkit Model HA-14 Linear Amplifier 
is to be used, a coaxial cable from the HA-14 


BRN {p-=— 9 
BLU p= — 10 


INNER LEAD F—— {1 


FAN 
i) 
PUSH SLEEVING 
ON OVER LUG. 


TO LUGS 1 AND 12 OF 
HA-14 POWER CONNECTOR 
OR TO N.O. RELAY 
CONNECTOR OR SB-200 
ANTENNA RELAY. 


power connector should be inserted through the 
socket cap as shown, Use the coaxial cable with 
the inner lead connected to lug 12 andthe shield 
to lug 1 of the HA-14 power connector, 


For the SB-200 and other Linear Amplifiers, use 
a piece of coaxial cable through the cap to bring 
out the relay connections, 


( ) Cut seven 5/8" lengths of large sleeving and 
Slip them over the indicated wires, 


Connect the wires of the 8-wire cable and 
the coaxial cable (if a Linear Amplifier is 
used) to the 11-pin socket lugs as shown, 
Solder each connection, 


Push the lengths of sleeving over the lugs 
of the socket. 


( ) Snap the socket cap onto the 11-pin socket, 


NOTE: With the above connections, the BIAS 
control in the HP-23 Power Supply is inoper- 
ative, Proper bias settings are accomplished 
with the BIAS control in the Transceiver, 


POWER SUPPLY CABLE 


ae 

3/4" 

TAKING CARE NOT TO CUT THE INNER LEADS REMOVE THE 
OUTER INSULATION OF THE CABLE. 


BIAS (-130VDC) 
GND (FIL) 

LV (+300VDC) 
HV (+800VDC) 


11-PIN 
SOCKET 
N.O. RELAY 


Fits (ieVv.ilc} 
GND (B- AND BIAS) 


SW (120VAC) 
SW (120VAC) 


N.O. RELAY 


Figure 1-5 - 
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HEBATHEIT® 


INITIAL TEST 


CAUTION: BEFORE APPLYING POWER TO THE 
TRANSCEIVER, NOTE THAT LETHAL VOL- 
TAGES ARE PRESENT BOTH ABOVE AND 
BELOW THE CHASSIS, DO NOT TOUCH ANY 
HIGH VOLTAGE POINTS WITH YOUR HANDS, 
USE WELL INSULATED TOOLS FOR ANY AD- 
JUSTMENTS ON THE CHASSIS, 


TO LESSEN THE SHOCK HAZARD, CONNECT 
A LEAD FROM A GOOD EARTH GROUND TO 
THE GROUND BOLT LOCATED ON THE REAR 
OF THE CHASSIS AND TO ALL TEST EQUIP- 
MENT. 


( ) Set the front panel controls as follows: 
PINAL Around «knob) . 2" eee. tO 80, 


FINAL (lever knob) ., over the 50 2 marking, 


WICH, ceetene ror eter a es ete ett eles 


Pee era LN roe eel cute Ve loi east Ully CLOCKWISE, 


-_— 
~~ 


Set the remaining front panel controls fully 
counterclockwise, 


Pao 
— 


Set the BIAS ADJUST control (on top of 
the chassis) fully clockwise, 


( ) Connect the socket on the power supply 
cable to the Transceiver power plug, 


( ) Connect the power supply to the proper 
power source, 


( ) Connect an 8 2 speaker to the 8 2 socket, 
or a 600 2 speaker to the 600 2 socket at 
the rear of the Transceiver, CAUTION: 
Never operate the Transceiver unless a 
speaker or headphones are connected, For 
safety reasons, it is not recommended 

that headphones be used during the testing 
of the Transceiver, 


If abnormal operation is encountered at any 
time during the following tests, turn the Trans- 
ceiver off immediately, and refer to the InCase 
Of Difficulty section of the Manual on Page 110. 


( ) Turn the FUNCTION switch to PTT, The 
panel lamps should now light with equal 
brilliance, 


( ) Turn the METER switch to HV. The panel 
meter should indicate +800 to +900 volts, 


a 
— 


Visually check all parts for any signs of 
overheating, and check to see that each tube 
filament glows, 


( ) Turn the METER switch to PLATE, The 
panel meter should indicate zero, 


Lara 
— 


Turn the AF GAIN control in a clockwise 
direction until noise is heard from the 
speaker, NOTE: If no noise is heard, check 
to be sure the transmitter is not keyed 
by a depressed switch on a PTT micro- 
phone, or a closed key. 


~~ 
~— 


Check the voltages listed in the next two steps 
with a voltmeter, Refer to Figure 1-2 (fold- 
out from Page 97) for the location of test 
points, 


a 
~— 


+300 volts DC from point 5 on the bandpass 
circuit board to chassis ground, 


caer 
~— 


-111 volts DC (bias) from point 4 on the 
audio circuit board to chassis ground, 
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ALIGNMENT 


The coils and transformers in your Trans- 
ceiver have been preset at the factory, Only 
slight readjustments should be necessary dur- 
ing the following alignment procedure, 


The following equipment is necessary for align- 
ment of the Transceiver. 


1, An 11 megohm input VTVM (a 20 KQ/V 
VOM may also be used), 


2. A 50 2 nonreactive dummy load that is 
capable of 100 watts dissipation, such as 
the Heathkit Model HN-31, Do not use 
light bulbs as a dummy load, as their re- 
sistance varies radically with voltage, 


3. A receiver capable of receiving WWV 
aie2.0, #9, thOsor. 15 me; it “this type_or 
receiver is not available, a receiver tun- 
able to a standard broadcast station that 
is operating at an even multiple of 100 kc 
(such as 600 kc, 1000 kc, etc.) can be 
used, 


For the alignment of the transmitter section 
it is recommended that you use an oscillo- 
scope, such as the Heathkit Model HO-10 
Monitor Scope to observe the output RF enve- 
lope, 


WARNING: Do not place the Transceiver in the 
transmit mode of operation until directed to do 
so or the Transceiver may be seriously damaged, 


( ) Set the ANTENNA switch (located on rear 
of chassis) to the COM position, 


( ) Connect a 50 2 dummy load, capable of 
100 watts dissipation, to the RF OUT jack 
on the rear of the chassis, CAUTION: Do 
not use light bulbs as a dummy load, 


( ) Be sure an 8 Q speaker is connected to the 
8 § jack on the rear of the chassis, 


( ) Preset the CAL XTAL trimmer so its notch 
is towards the 100 ke crystal as shown in 
Figure 1-1 (fold-out from Page 80). 


( ) Preset the front panel controls as follows: 


DRIVER PRESELECTOR - 12 o'clockposi- 
tion (3, %,..7.243.4,2). 


MIC/CW LEVEL - fully counterclockwise, 
MODE - LSB 

BAND = 3,5 

Main tuning dial (LMO) - 3.7 mc (upper 
dial pointer at 2, and the circular dial 
at 0). 

FUNCTION - PTT, 

OSC MODE - LMO, 

RF GAIN - fully clockwise, 

METER - ALC, 


AF GAIN - 9 o'clock position, 


S-METER ADJUSTMENT 


( ) After a few minutes warmup, adjust the 
METER ZERO control (on the IF circuit 
board directly behind the OSC MODE switch) 
for a zero reading on the panel meter, 


RECEIVER ALIGNMENT 


( ) Set the VTVM switches so the meter will 
indicate a negative (-) DC voltage, 


( ) Connect the common lead of the VTVM to 
the chassis and the other lead to the circuit 
board foil at TP on the screened side of 
the bandpass circuit board near tube V19, 


The heterodyne oscillator output will be checked 
at each position of the BAND switch in the 
following steps, If necessary, the heterodyne 
oscillator coils will be adjusted to obtain an 
output voltage reading, 
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( ) With the BAND switch at 3,5, the VTVM 
should indicate about -0.5 to -2 volts DC, 
If necessary, adjust coil 3.5 (near tube V11 
on the top side of the RF-driver circuit 
board) for the proper VTVM reading, NOTE: 
When adjusting this coil in one direction, 
the oscillator output voltage will change 
rapidly; when adjusting the coil in the op- 
posite direction from the peak, the output 
voltage will change slowly. Adjust the coil 
in the direction that gives the slower change 
in output voltage, 


( ) Similarly, check the heterodyne oscillator 
output voltage at all positions of the BAND 
switch, If necessary, adjust the correct 
heterodyne oscillator coil for any BAND 
switch position that does not give an indi- 
cation of about -0,5 to -2 volts DC on the 
VTVM. The heterodyne oscillator coils 

- for bands 3,5, 14, and 28.5 are marked, and 
adjusted at the top side of the RF-driver 
circuit board; the coils for the other bands 
are marked on the shield cover, and are 
adjusted from the bottom of the chassis, 


oo 
— 


Set the FUNCTION switch to CAL, thenturn 
the Main Tuning dial back and forth around 
3.7 mc to get the loudest signal, Check for 
the calibrate signal by turning the FUNC- 
TION switch to VOX and back to CAL; the 
signal should stop and then start again and 
should peak with the DRIVER PRESELECT- 
OR, 


( ) Disconnect the VTVM leads from the Trans- 
ceiver, 


The S-Meter will be used as an output indicator 
during the remaining alignment of the Trans- 
ceiver, and the 100 kc calibrator will be used 
as a Signal source, 


( ) Adjust transformer T201 for maximum vol- 
ume, 


( ) Adjust the top and bottom slugs of trans- 
former T102 for a maximum volume or S- 
Meter indication, 


( ) Adjust the slug of transformer T103 for a 
maximum S-Meter indication, 


( ) Repeat the adjustments of transformers 
T201, T102, and 1T103 for a maximum 
S-Meter indication, 


HEATHEIT® 


The} driver grid a iver plate coils \will be 
adjusted in the following steps, The coil loca- 


tions are marked on the shield cover atthe bot- 
tom of the chassis, These coils must be ad- 
justed in the proper sequence as follows: 


( ) Adjust driver grid coil 3,5 and driver plate 
coil 3,5 for a maximum S-Meter indication, 
The S-Meter will move slowly during the 
adjustment of these two coils, 


( ) Change the setting of the front panel con- 
trols as follows: 


DRIVER PRESELECTOR - 29.2 position, 
See the inset drawing on Figure 1-2 (fold- 
out from Page 97), 


BAND - 29,0 


Main Tuning dial (LMO) - 29,2 mc 


( ) Turn the Main tuning dial back and forth 
around 29,2 mc to get the loudest signai, 
Check for the calibrate signal by turning 
the DRIVER PRESELECTOR to see ifthere 
is any variation in volume, Return the 
DRIVER PRESELECTOR to the 29,2 posi- 
tion, 


( ) Adjust driver grid coil 29 and driver plate 
coil 29 for a maximum S-Meter indication, 


( ) Change the setting of the front panel controls 
as follows: 


DRIVER PRESELECTOR - 21,2 position, 
See the inset drawing on Figure 1-2, 


BAND - 21.0 
Main tuning dial - 21,2 mc, 


( ) Turn the Main tuning dial back and forth 
around 21,2 mc for the loudest signal, Check 
for the calibrate signal by turning the 
FUNCTION switch to VOX and back to CAL 
again, 


( ) Adjust driver grid coil 21 and driver plate 
coil 21 for a maximum S-Meter indication, 


( ) Turn the BAND switch to 14,0, the Main 
tuning dial to 14,2 mc, and the DRIVER 
PRESELECTOR to the 14,2 position, 
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Tune the Main tuning dial for the loudest 
signal and check for the calibrate signal. 


Adjust driver grid coil 14 and driver plate 
coil 14 for a maximum S-Meter indication, 


Set the BAND switch at 7,0 and the Main 
tuning dial at 7.2 mc, 


Tune the Main tuning dial for the loudest 
Signal, 


Adjust driver grid coil 7 and driver plate 
coil 7 for a maximum S-Meter indication, 


Turn the FUNCTION switch to PTT 


lprorer receiver operation will be indicated by 
‘“S calibrator signals of S9 +30 db at 3700 kc and 
, decreasing to S6 at 29,2 mec, 


TRANSMITTER ALIGNMENT 


See the "Reading The Meter" section on Page 106 
before making any more adjustments, 


NOTE: The coil cover must be in place for 
transmitter operation, 


wy) 


GS) 


Connect a push-to-talk microphone to the 
MIC connector on the front panel, 


If an oscilloscope is available, connect the 
oscilloscope between the RF OUT jack and 
the dummy load, Be sure the dummy load 
is capable of 100 watts dissipation, 


Set the NEUTRALIZING CAPACITOR (on the 
RF cage) at the 1/2 meshed position, The 
slot in the shaft should be vertical, 


Set the front panel controls as follows: 


DRIVER PRESELECTOR - 12 o'clock posi- 
tion, 


MIC/CW LEVEL - fully counterclockwise, 
FINAL (round knob) - to 80. 
FINAL (lever knob) - over the 50 2 marking, 


MODE - LSB. 
BAND - 3,5 


— 


~— 


— 


) 


— 


Main tuning dial - 3,7 mc, 
FUNCTION - PTT, 
OSC MODE - LMO, 
METER - PLATE, 


Press the PTT microphone button and turn 
the BIAS ADJUST control in the Transceiver 
for a plate current reading of 50 ma, If the 
meter reads more than 100 ma, donot press 
the microphone button more than a few 
seconds at one time, until the plate current 
has been properly adjusted, 


If an oscilloscope is not used, preset the 
RELATIVE POWER control to the center of 
its range and turn the METER switch to 
REL PWR, 


With the MODE switch set at the TUNE posi- 
tion, slowly turn the MIC/CW LEVEL con- 
trol in a clockwise direction until there is 
an indication of RF output on the meter 
or oscilloscope, 


Turn the MIC/CW LEVEL control for a 
low level of RF output, then adjust the 
DRIVER PRESELECTOR control for maxi- 
mum RF output, 


Adjust the FINAL tune (round knob) control 
for maximum RF output, 


Turn the MIC/CW LEVEL control counter- 
clockwise to obtain approximately 1/4 maxi- 
mum output, 


Adjust transformer T1 for maximum RF 
output, It should not be necessary to ad- 
just this transformer more than one com- 
plete turn, 


Turn the MIC/CW LEVEL control to obtain 
maximum RF output on the meter or oscil- 
loscope, Then turn the METER switch to 
GRID (grid current); the meter should 
indicate full scale, 


Turn the METER switch to the PLATE 


position, 
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( ) Adjust the FINAL tune control for minimum 


plate current, Turn the METER switch to 
REL PWR or observe the output on an 
oscilloscope, Adjust the. FINAL tune con- 
trol for maximum meter indication and note 
the position of the FINAL tune control, (If 
necessary, readjust the RELATIVE POWER 


control so the meter does not indicate- 


beyond full scale.) If maximum relative 
power and minimum plate current do not 
occur at the same point of tuning, then turn 
the neutralizing capacitor a small amount, 
Check the position of the FINAL tune con- 
trol at minimum plate current and also at 
the maximum relative power indication, 
The neutralizing capacitor should be ad- 
justed a small amount at a time until 
minimum plate current and maximum rel- 
ative power occur at the same point of tun- 
ing the FINAL tune control, 


Turn the MIC/CW LEVEL control fully 
clockwise, 


Turn the MODE switch to LSB, push the 
PTT switch on the microphone, then adjust 
the CARRIER NULL control for minimum 
RF output, NOTE: Readjust the RELATIVE 
POWER control for more sensitivity if the 
panel meter is used to indicate relative 
power. 


Adjust the CARRIER NULL capacitor for 
minimum RF output, 


If necessary, repeat the adjustments of 
the CARRIER NULL control, and the CAR- 
RIER NULL capacitor until the RF output 
or null reading is about the same on both 
the LSB and USB positions of the MODE 
switch, (The output should null down to a 
quarter of a volt or less, if an RF volt- 
meter is available.) 


CAUTION: The 6,8 mc trap coil is sealed, and 
should not be turned, 


( ) Turn the OSC MODE switch to LMO, Tune 


( 


for maximum output, and adjust the RELA- 
TIVE POWER control for a 6 to 8 meter 
reading, 


Leave the BAND switch at 3,5, and adjust 
for a maximum output, Then set the MIC/ 
CW LEVEL control for a grid current read- 
ing of about 0.3 ma, 


= 
a * 


-(_) Adjust heterodyne oscillator coil 3.5 for 


— 


maximum grid current, with the tuning 
on the "slow" side of the peak, 


At each position of the BAND switch, adjust 
the heterodyne oscillator coil for maximum 
grid current, Adjust the coil that has the 
same number as the BAND switch position, 


Check the grid current at each position of 
the BAND switch, The maximum grid cur- 
rent reading should be near or over full 
scale on each band, 


Set the BAND switch at 21,0 and turn the 
Main tuning dial to read 21.2 mc, 


Position the free end of the driver neutra- 
lizing wire into hole W in the RF-driver 
circuit board as shown in Figure 1-1 (fold- 
out from Page 80). 


Adjust the DRIVER PRESELECTOR control 
for maximum RF output; then turn the con- 
trol back and forth to see if this produces a 
smooth peaking in RF output, 


If the turning of the DRIVER PRESELECTOR 
control causes ragged changes in the RF out- 
put, readjust the position of, or bend, the 
driver neutralizing wire to produce a smooth 
peaking in RF output, 


Check the final neutralizing again at 14,2 
mc as in the first step on this page, 


CRYSTAL CALIBRATOR ALIGNMENT 


In the following steps, the 100 kc crystal cali- 
brator signal is adjusted by "zero beating" it 
against the accurate signal from WWYV on another 
receiver, or against the signal from a standard 
broadcast station that is on a multiple of 100 kc, 


Zero beat will occur when a harmonic of the 100 
ke crystal calibrator signal corresponds to the 
frequency of the station tuned in on the external 
receiver, As zero beat is approached, a tone will 
be heard that decreases infrequency until it stops 
completely at the zero beat point; then the tone 
begins to increase again, 


If the external receiver has anS-Meter, accurate 
alignment can be achieved by observing the 
S-Meter as zero beat is approached, When you 
tune close to zero beat, the S-Meter will start 
to pulsate, The closer you approach zero beat, 
the slower the pulsations will become, At zero 
beat the pulsations will stop, 
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IMPORTANT: For greatest accuracy, be sure 
to adjust the crystal calibrator as close to zero 
beat as possible, A 20 cps error at the 100 kc 
calibrator frequency, for example, would cause 
a 740 cps error at 3,7 mc (where the 37th har- 
monic of 100 kc would be used for dial calibration 
purposes; 100 kc x 37 = 3.7 mc; 20 cps x 37 = 
740 cps). 


( ) Connect the free end of the antenna wire 
from the external receiver to the REC 
ANT jack at the rear of the Transceiver, 


( ) Set the Transceiver controls as follows: 
FUNCTION switch - CAL. 
AF GAIN control - full counterclockwise, 


ANTENNA switch (at rear of Transceiver) - 
REC, 


MODE switch - SW, LSB, or USB. 


( ) Tune the external receiver to WWV; ora 
standard broadcast station broadcasting at 
a frequency which is a multiple of 100 kc, 


( ) Carefully adjust the CAL XTAL trimmer ca- 
pacitor (on the bandpass circuit board) fora 
"zero beat'' in the external receiver, When 
WWYV is tuned in, the period when no tone 
modulation is present allows the zero beat to 
be more easily heard, 


( ) Switch the Transceiver FUNCTION switch 
between VOX and CAL to be sure the external 
receiver S-Meter stays steady, thus insuring 
a true zero beat, 


( ) Remove the external receiver antenna wire 
from the REC ANT jack onthe Transceiver, 


NOTE: To make sure it is heardoneach band, a 
high content of harmonic energy is neededinthe 
100 ke calibrate signal, Because of this, some 
spurious signals may also appear when tuning 
across some segments of the bands, The de- 
sired 100 kc calibrate signals are easily identi- 
fied by their greater signal strength, Also, the 
proper harmonics may be peaked by the DRIVER 
PRESELECTOR, 


LMO SHIFTER ADJUSTMENT 


( ) Adjust the Main tuning dial to 3.7 mc (BAND 
switch to 3.5, the upper dial at 2, and the 
circular dial to 0). 
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| 
( ) Set the FUNCTION switch to CAL, 
( ) Turn the MODE switch to USB, 


( ) Carefully zero beat the calibrator signal 
(using the Main Tuning dial) and peak the 
DRIVER PRESELECTOR control, 


Sat 
— 


Set the MODE switch to LSB, Be careful not 
to touch the Main Tuning dial, Note that the 
calibrator signal may or may not be exactly 
at zero beat in the LSB position, 


( ) Turn the frequency shifter adjustment on 
the LMO for an exact zero beat in the 
LSB mode, See Figure 1-1 (fold-out from 
Page 80). 


Recheck the zero beat in the USB mode to 
be certain of the adjustment, Repeat the 
procedure if necessary, 


—~ 
~— 


DIAL CALIBRATION 


( ) Zero beat the Main Tuning dial at 3,7 mc, 


( ) Check for the calibrate signal and set the 
Zero Set dial, If the hairline is not close 
to the window center, proceed with the 
following steps, 


( ) Remove the knob from the Main Tuning shaft 
without disturbing the zero beat setting, 


( ) Place a screwdriver through the hole inthe 
dial escutcheon (directly above the main 
tuning shaft) and into the LMO dial drive 
shaft, 


Hold the LMO dial drive shaft on zero beat 
and loosen the setscrew inthe circular dial, 
Turn the circular dial until the Ois directly 
behind the line on the zero set dial, Now re- 
tighten the setscrew in the circular dial, 
Be careful not to short circuit the pilot 
lamp socket with the allen wrench, 


Cal 
— 


( ) Make sure the circular dialturns freely and 
the nylon spiral follower is properly engaged 
in the spiral groove before proceeding, 


(_ ) Replace the knob on the Main Tuning shaft, 


This completes the alignment of your Trans- 
ceiver, 
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SPECIAL CRYSTAL CONSIDERATIONS 


CRYSTAL CONTROL FOR MARS OR NET 
OPERATION 


With the Mode switch of the Transceiver in the 
AUX T position, the transmitter operates ata 
fixed frequency that is determined by crystal 
Y5 in the crystal oscillator circuit of tube V5B. 
The receiver is still tuned by the LMO, 


By placing the Mode switch in the XTAL posi- 
tion, both the transmitter and receiver fre- 
quencies are determined by crystal Y5. 


IMPORTANT: Because of the steep-sided char- 
acteristics of Bandpass filter T202, operation of 
the Transceiver using a crystal at Y5 will be 
limited to approximately 25 kilocycles out of 
each band, Also, since the DRIVER PRESE- 
LECTOR tunes the same circuit for both trans- 
mit and receive, the frequency spread between 
the transmit and receive frequencies is limited 
to about 20 kc at 3.5 mc, 40 kc at 7 me, etc, 


Select the crystal frequency for Y5 for the 
sideband to be used, or for CW operation, The 
examples below are for one of the MARS 
channels located at 7,305 mc, 


For USB and compatible USB-CW operation: 
fr- fm - 3.3964 


f x (USB) 


For LSB operation: 
fou.sey= fn - fm - 3.3936 


For CW Net operation: 
fx (cw) = f, = te = 3.3954 

Definition of terms: 
f, = Crystal frequency in mc, for crystal Y5, 


f,,= heterodyne crystal frequency, different 
for each band: 


fh 


12.3950 
15.8950 
22.8950 
29,8950 | 2 
36,8950— 

37,3950—_ 
37,8950- i 
38,3950 Lue 5 


. 5 Thee 


carrier frequency of desired SSB op- 
eration, further specified by LSB or 
USB designations, This is the operat- 
ing frequency for SSB. 


fm 
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HEATHEIT® 


f, = Exact transmitter frequency for CW 
Nets, Use this where CW only is used 
on a specific frequency, This operation 
is not compatible with USB operation, 
as the receiving station would have to 
retune his receiver 1 kc lower to re- 
ceive SSB, and this would be impossible 
if he were crystal controlled, 


Compatible USB-CW operation is used in some 
MARS Nets, In this service, a channel is speci- 
fied which is wide enough for only one sideband, 
The carrier frequency is specified at the lower 
edge of the channel, and CW transmission is 
1 ke higher than the carrier frequency, This 
1 ke offset then produces a 1 kc beat note in the 
receivers set to USB or CW without any tuning, 
Either USB or CW can then be transmitted or 
received, 


When using auxiliary crystal control, switching 
modes will cause the transmitting frequency to 
change, except for compatible USB-CW oper- 
ation, Therefore, care must be taken to avoid 
out-of-band operation by inadvertently switch- 
ing to the wrong mode, 


Example: Mars SSB on USB at 7,305 mc, 


fi.i7.0) = 15,8950 
fn(U.$B) = 7 123050 
8.5900 ” 
- 8,5900 
— 3.3964 
fx(usB) = 9.1936 mc 


Caution: Always be sure to use the correct 
heterodyne crystal frequency, 
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‘ 
When purchasing crystals for Y5, specify the 
frequency and the following characteristics: 


Operation Mode,.... Fundamental, 
TDLET ANCE ee lers svete is 01 %. 

Holde tae sis s+ nce hi HC -6/U. 

Pin Diameters". Jie e050". 

Pin Spacing . Ka ae 486. 

Load Capacity (C,).. 32 ut. 


Internal Capacity (Co). 7 puf maximum, 


Series Resistance (R;). 25 2 maximum, 


Drive Level¥o-353-. 10 milliwatts, 


The trimmer capacitor next to Y5 (AUX TRIM) 
can be adjusted for an exact MARS or Net 
frequency, 


HETERODYNE OSCILLATOR 


The heterodyne oscillator crystals that are 
supplied with the Transceiver provide coverage 
from 3,5 to 4,0 mc, 7.0 to 7.3 mc, 14.0 to 14,5 
mc, 21.0 to 21.5 mc, and 28,0 to 30.0 mc. Since 
the driver grid and driver plate coils must be 
sequence-tuned, because of their series-parallel 
arrangement, other heterodyne crystals for out- 
of-band operation could introduce a wide variety 
of possible tuning conditions, Therefore, the use 
of crystals of frequencies other than those sup- 
plied are not recommended, 
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HHBATHEIT® 


CABINET INSTALLATION 


NOTE: If the Transceiver is to be mounted with 
the Heathkit Mobile Mount, Model SBA-100-1, 
be sure to install the plastic snap-in nuts in the 
side-front corners of the chassis and install 
the threaded bushing in the rear apron of the 
chassis, These parts are supplied with the 
Mobile Mount, 


Refer to Figure 1-6 for the following steps, 


( 


( 


) 


) 


— 


) 


Position the cabinet right-side up on the 
work area, 


Slide the chassis into the cabinet from the 
front, 


Carefully turn the cabinet andchassis over, 


) Install a rubber foot at each rear corner with 


6-32 x 5/8'' screws and #6 flat washers, 
The screws fit through the cabinet holes 
into the tapped holes in the chassis, 


Install a rubber foot and a foot spacer at 
each front corner of the cabinet with a 
6-32 x 1-1/2"' screw and a #6 flat washer. 


Remove the protective backing from the 
high voltage label, Then press the label 
firmly in place inside the cabinet covers, as 
shown, It may be necessary to trim the 
label to size, 


Start 8-32 x 1/4" oval head screws into 
the front-side holes of the cabinet, 


Close the cover and tighten the screws, 


‘GH VOLTA 
LABEL! 


CABINET 


Peace —t+FOOT SPACER 
iui; RUBBER FOOT 

#6 FLAT WASHER 

6-32x1-1/2" SCREW 


fa 

(Ope a eR USEER FOOT 
eS #6 FLAT WASHER 

© 6 - 32x5/8" SCREW 


LOOSEN THESE TWO SCREWS 
TO LIFT COVER FOR 
INTERNAL ADJUSTMENTS 


8-32x1/4" 


OVAL 
HEAD SCREW 


Figure 1-6 
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HEATHEKIT® 


MICROPHONE CONNECTION 
Refer to Figure 1-7 for the following steps, 


NOTE: A high-impedance microphone equipped 
with a push-to-talk switch should be used with 
the Transceiver so either the PTT or VOX 
methods may be used toturn onthe Transmitter, 
A two-pin microphone connector (amphenol 
80 MC2M) is furnished for this purpose, It 
should be connected to the microphone cable as 
directed in the following steps, 


( ) Determine the desired length of your micro- 
phone cable, and cut off any excess, Un- 
braid the shield for a distance of 7/8". 


( ) Remove 1/2" of insulation from the ends of 
the two inner leads, Then melt a small 
amount of solder on the exposed lead ends, 
Now proceed to the steps on Figure 1-7, 


IDENTIFICATION LABEL 


NOTE: The blue and white identification label 
shows the Model Number and Production Series 
Number of your kit, Refer to these numbers in 
any communications with the Heath Company; 
this assures you that you will receive the most 
complete and up-to-date information in return, 


( ) Install the identification label in the fol- 
lowing manner: 


1, Select a location for the label where it 
can easily be seen when needed, but will 
not show when the unit is in operation, 
This location might be on the control 
bracket, See Figure 1-6, 


2. Carefully peel away the backing paper, 
Then press the label into position, 


Page 99 


(1) DETERMINE WHICH LEAD IS THE AUDIO LEAD, 


PREPARE THE END OF THE 
MICROPHONE CABLE AS SHOWN. 


1-1/8" 
C78" 
em 


INNER LEADS 


BRAIDED 
SHIELD 


OUTER 
INSULATION 


(4) 7 oe SPRING TO THE END OF THE OUTER 
INSULATION AND FOLD BRAID OVER. 


‘eeoccce Sf AS 2 
— 


S| SWITCH 
NOTE NUMBERS INSIDE OF CONNECTOR BASE 


PUSH THE AUDIO LEAD THROUGH PIN 1 
AND THE PTT LEAD THROUGH PIN 2. 


(6) SOLDER BOTH PINS FROM THE BOTTOM 


THEN CUT OFF THE EXCESS WIRE. 


(7) SLIP THE HOUSING OVER THE ASSEMBLY 
AND FASTEN BOTH SETSCREWS., 


Figure 1-7 
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HEATHEIT® 


INSTALLATION 


Because of the heat generated by the tubes of 
the Transceiver, it should be placed where 
adequate air circulation is present, Donot place 
other equipment, papers, or other objects under 
or on top of the Transceiver that would cut 
off air circulation through the unit, 


FIXED STATION INSTALLATION 


Figure 1-8 shows a Typical fixed station hook- 
up. Various accessories are shown that may be 
used with the Transceiver, These same acces- 
sories may also be used with a linear amplifier; 
however, the linear amplifier is shown separ- 
ately in Figure 1-10 for clarity, 


When using the Transceiver as a complete sta- 
tion unit, the ANTENNA switch should be in the 
COMmon position as shown in Figure 1-8, 
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HP- 23 
POWER SUPPLY 


SPEAKER 


PHONE 
2 6002 SPARE ALC PATCH GND 


Cables can be prepared following the instruc- 
tions in Figure 1-9, Make the cables to the 
lengths required for your installation, 


CUT THE CABLE ACCORDING TO THE DIMENSIONS BELOW, 
PREPARE EACH END AS SHOWN. 


INSERT THE INNER LEAD OF ONE END OF THE CABLE 
THROUGH THE PLUG AND WRAP THE SHIELD AROUND 
THE PLUG. 


SOLDER 


APPLY HEAT TO THE TIP OF THE PIN ONLY LONG 
ENOUGH FOR THE SOLDER TO BE DRAWN UP INTO THE PIN 
BY CAPILLARY ACTION. CUT OFF EXCESS WIRE FROM THE 
TIPO THE PIN; SOLDER THE SHIEED TO THE PLUG. 


Figure 1-9 
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Figure 1-8 
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' Linear Amplifier Considerations 
SB-200 AND HA-14 


Information regarding antenna switching, cutoff 
bias, and ALC should be obtained from the 
Linear Amplifier Instruction manual, Figure 
1-10 shows a typical installation using an SB-200 
amplifier, This linear amplifier provdies ALC 
voltage and has internal antenna switching, 


OTHER LINEAR AMPLIFIERS 


A spare set of SPDT relay contacts are avail- 
able at the PWR and ACC (power and accessory) 
plug of the Transceiver (pins 5, 8, and11). These 
contacts can be used to switch an external antenna 
relay, Power for the external antenna relay will 
have to be obtained externally, Under these con- 
ditions the ANTENNA switch should be in the 
RECeive position with the coaxial cables con- 
necting the RF OUT to the linear amplifier; 
the linear output, the antenna, and the REC 
ANT to the relay. 


TRANSCEIVER 


PHONE 


ALC PATCH 
KEY 82 = 6002 SPARE ; i 


oS 6 6 ~O? GY 
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i ot 
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(SMALL SHIELDED CABLE) 


(TO PINS 
5 AND 11) 
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@ TO ANTENNA 


e) REC. COM. 7 és 
ur O) 6 His oe © 


$B-200 LINEAR AMPLIFIER 


If the linear amplifier being used has internal 
antenua switching capabilities, the ANTENNA 
switch on the Transceiver can be at the COM- 
mon position, Under these conditions, an ex- 
ternal antenna relay is not necessary, and 
there will be no connection to the RECeiver 
ANTenna jack on the Transceiver, The spare 
relay contacts in the Transceiver can now be 
used to switch either the cutoff bias or the in- 
ternal antenna relay of the linear amplifier. 


If the output power of the Transceiver is too 
high for the drive requirements of the linear 
amplifier, a swamping T-pad must be used 
between the two units, Such a pad is shown be- 
low. This pad will provide 10 db attenuation with 
a terminal impedance of 50 ohms, This will 
allow adequate driving power for a linear amp- 
lifier that requires 10 watts input, 


son 500 
26N4W 


INPUT 26N52W 


80 TOIOO 
WATTS 
IN 


OUTPUT 


8 TO 10 
WATTS 
OUT 


10 DB T-PAD 


ANTENNA 7) 
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i 
rF ©) IN 


Figure 1-10 
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T-Pad 


Resistors Rl, R2, and R3 can be made from 
combinations of common 2 watt carbon resis- 
tors wired into a metal box with phono-type 
jacks or connectors, NOTE: Do not use wire- 
wound resistors; the resistors in the T-pad 
must be a non-inductive type. 


Combinations of 2 watt carbon resistors for 
a pad suitable for SSB service at reduced power 
levels, are listed below, WARNING: Steady 
full level carrier excitation should be avoided 
except for very brief test periods, since the 
dissipation rating of the resistors will be ex- 
ceeded, 


Ri = thirteen 330 Q 2 watt carbon resistors 
in parallel, 


R2 = two 47 Q 2 watt carbon resistors in 
parallel, 


R3 = eight 270 Q 2 watt carbon resistors in 
parallel. 


MOBILE INSTALLATION 


A Mobile Mount (Heathkit Model SBA-100-1) 
is available for use with the Transceiver, andis 
recommended for Mobile operation, With this 
mount, the Transceiver canbe quickly and easily 
installed or removed so it can be used for mo- 
bile and fixed station operation, 


Mobile Antennas 


Mobile antennas present loading situations which 
must be carefully handled for each band, Be- 
cause whip antennas must be kept short for 
mobile use, they represent only a fraction of a 
wavelength on the lower frequency bands, Thus, 
their radiation resistance is extremely low and 
their reactance is capacitive, Therefore, loading 
coils must be used and the losses kept low to 
insure a minimum loss of radiated power in the 
form of heat in the loss resistances, 


A good quality antenna will have low resistanc 
losses, and with a high "Q" loading coil, it 
bandwidth on 75 meters could be less than th 
IF bandwidth of many receivers used for Al 
reception, A typical loading coil with a 'Q" o 
300 would have a bandwidth of 13 kc to the half. 
power points at 3.9 mc, 


Because of this sharp tuning, deviation from th: 
center frequency of the antenna will quickl. 
introduce enough reactance to present an im. 
possible loading situation to the transmitter 
The antenna should be carefully adjusted for : 
low SWR before placing the transmitter i 
operation, 


The following is a list of antenna consideration: 
for each band of the Transceiver, 


3.5-4 MC 


This band presents the greatest problem, Th: 
normal tuning range of a good antenna on thi 
band is about 10 ke on each side of the antenna 
resonant frequency, 


Actual measured resistance at the base of a 
antenna at these frequencies is 15 to 20 ohms 
this represents an SWR ofnearly 3to1, In orde: 
to get proper matching to the 50 ohm line, : 
1000 puf mica capacitor should be connecte: 
between the inner conductor and shield of th 
coaxial line at the base of the antenna, 


The antenna tuning must be checked after th 
capacitor is installed, This capacitor is par 
of an-L network that is used to get a 50 ohn 
match, The inductive portion of this network i: 
formed by a portion of the loading coil. 


7-7.3 MC 


This band ordinarily does not need a correctins 
network, and has a useful bandwidth of about 5( 
ke, 


14 MC 


No network needed, Bandwidth approximatel 
100 ke, 
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T-Pad 


Resistors R1, R2, and R3 can be made from 
combinations of common 2 watt carbon resis- 
tors wired into a metal box with phono-type 
jacks or connectors, NOTE: Do not use wire- 
wound resistors; the resistors in the T-pad 
must be a non-inductive type. 


Combinations of 2 watt carbon resistors for 
a pad suitable for SSB service at reduced power 
levels, are listed below, WARNING: Steady 
full level carrier excitation should be avoided 
except for very brief test periods, since the 
dissipation rating of the resistors will be ex- 
ceeded, 


R1 = thirteen 330 Q 2 watt carbon resistors 
in parallel, 


R2 = two 47 Q 2 watt carbon resistors in 
parallel, 


R3 = eight 270 9 2 watt carbon resistors in 
parallel, 


MOBILE INSTALLATION 


A Mobile Mount (Heathkit Model SBA-100-1) 
is available for use with the Transceiver, andis 
recommended for Mobile operation, With this 
mount, the Transceiver canbe quickly and easily 
installed or removed so it can be used for mo- 
bile and fixed station operation, 


Mobile Antennas 


Mobile antennas present loading situations which 
must be carefully handled for each band, Be- 
cause whip antennas must be kept short for 
mobile use, they represent only a fraction of a 
wavelength on the lower frequency bands, Thus, 
their radiation resistance is extremely low and 
their reactance is capacitive, Therefore, loading 
coils must be used and the losses kept low to 
insure a minimum loss of radiated power in the 
form of heat in the loss resistances, 


A good quality antenna will have low resistance 
losses, and with a high "Q" loading coil, its 
bandwidth on 75 meters could be less than the 
IF bandwidth of many receivers used for AM 
reception, A typical loading coil with a "Q" of 
300 would have a bandwidth of 13 kc to the half- 
power points at 3.9 mc, 


Because of this sharp tuning, deviation from the 
center frequency of the antenna will quickly 
introduce enough reactance to present an im- 
possible loading situation to the transmitter, 
The antenna should be carefully adjusted for a 
low SWR before placing the transmitter in 
operation, 


The following is a list of antenna considerations 
for each band of the Transceiver, 


3.5-4 MC 


This band presents the greatest problem, The 
normal tuning range of a good antenna on this 
band is about 10 kc on each side of the antennas 
resonant frequency, 


Actual measured resistance at the base of an 
antenna at these frequencies is 15 to 20 ohms; 
this represents an SWR ofnearly 3tol1, In order 
to get proper matching to the 50 ohm line, a 
1000 wuf mica capacitor should be connected 
between the inner conductor and -shield of the 
coaxial line at the base of the antenna, 


The antenna tuning must be checked after the 
capacitor is installed, This capacitor is part 
of an-L network that is used to get a 50 ohm 
match, The inductive portion of this network is 
formed by a portion of the loading coil. 


7-7.3 MC 

This band ordinarily does not need a correcting 
network, and has a useful bandwidth of about 50 
ke, 

14 MC 


No network needed, Bandwidth approximately 
100 ke, 
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21 MC 


No network needed, Bandwidth is about 150 kc, 


28 MC 


The antenna for this band is normally cut for 
1/4 wavelength, with no loading coil required, 
The bandwidth is about 200 kc, 


Noise Suppression 


The reason for having good electrical interfer - 
ence suppression at the source, is that strong 
electrical pulses contain enough energy, when 
integrated, to raise the AVC voltage of the 
receiver, causing the gain to drop whenever the 
engine is speeded up, In addition, the IF ampli- 
fiers of the receiver will tend to lengthen the 
duration of the noise pulses because the rela- 
tively high-Q crystal filter will ring, or oscil- 
late, when excited by a sharp pulse such as 
produced by ignition noise, 


Determining the source of various types of noise 
can be difficult, particularly when several items 
are contributing to the noise, Follow the pro- 
cedure outlined below to isolate and identify the 
various items that may be producing the major 
noise interference, 


In most cases, one source of interference will 
mask others, Consequently, it will be neces- 
sary to suppress the strongest item first, and 
then continue with the other steps, Figure 1-11 
shows a typical ignition system and the suggested 
placement of noise suppression components, 


1, Position the vehicle in an area that is free 
from other man-made electrical interfer- 
ence such as power lines, manufacturing 
processes, and particularly other automo- 
biles, 
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2. With the Transceiver on, run the automobile 
at medium speed, Then let up on the gas, 
and turn the ignition switch off and to the 
accessory position, Allow the vehicle to 
coast in gear, If all noise stops, the major 
source of interference is from the ignition 
system, 


3. If the noise interference continues from step 
2, but at a reduced level, both the ignition 
and generator systems are at fault, 


4, If the noise has a "whine" characteristic 
and changes in pitch with varying engine 
speed and is still present with the ignition 
off, then the generator is the major source 
of interference, 


5. A distinct but irregular clicking noise, or 
"hash" as it is sometimes called, that dis- 
appears with the engine idling, indicates the 
voltage regulator is at fault, 


6, A steady popping noise that continues with 
the ignition off indicates wheel or tire static 
interference, This is more pronounced on 
smooth roads, 


7, The same type of interference as in step 6, 
but more irregular when on bumpy roads, 
particularly at slow speeds, indicates body 
static, 


Refer to the Troubleshooting Chart on Page 105 
and Figure 1-11 on Page 104 to help determine 
how to suppress most noise interference, Nat- 
urally, not all vehicles will require suppression 
to the extent shown in Figure 1-11, but some 
stubborn cases may require all the suppression 
components shown, plus shielding of the ignition 
system, 


Bonding of various parts of the automobile, start- 
ing from the hood and continuing to the trunk, even 
including bonding of the transmission line every 
few feet from the antenna may be necessary, 
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CAUTION 


THE VOLTAGE REGULATOR SHOWN IS ONLY REPRESENTATIVE. 
BATTERY, ARMATURE AND FIELD CONNECTIONS MAY NOT BE IN 
ORDER INDICATED. DO NOT BYPASS FIELD WINDING WITHOUT A 

RESISTOR IN SERIES. CHECK TERMINAL LOCATION CAREFULLY. 


@ 
REGULATOR 
A © 


F 
2) 42 CARBON 


SIDE VIEW OF 


MOUNTING PLATE 


MAY BE SHIELDED 
FOR MORE COMPLETE 
SUPPRESSION 


ls 5 KQ SUPPRESSOR 
i al IN EACH SPARK RESISTOR 
PLUG WIRE ‘ .002 pfd 
| 3/4" HOLES! ¥ MICA 
Lo f CAPACITOR 


RESISTOR TYPE SPARK PLUG TO y as : v 
OR 10 K2 SUPPRESSOR ENGINE BLOCK — 5 
(SEE TEXT] GROMMET | GROUND LUG 


FEED- 
THROUGH 
CAPACITOR 


IF REQUIRED ADD 
10 KQ2 IN COIL WIRE) 


ll | 


IGNITION SWITCH [\ C\ 
AMMETER = 


(7 p e BATTERY 


VALUE OF 
SUPPRESSOR MANUFACTURER AND- REPRESENTATIVE TYPE 


ERIE TYPE L7VR-10ME 
ERIE TYPE LT7VR-SME 


* .0S MFD 
FEEDTHROUGH SPRAGUE 48P18 (40 AMP) 


0,1 MFD 
FEEDTHROUGH SPRAGUE 80P3 . 
MALLORY AG-451 
1 MFD MALLORY AG-452 


GAS GAUGE LIGHTS ACCESSORIES 


NOTE ALL GROUND CONNECTIONS 
SHOULD BE MADE TO THE COM- 
PONENT BEING BYPASSED, PREF - 
ERABLY BY MOUNTING DIRECTLY ON 
has 


Figure 1-11 
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NOISE SUPPRESSION TROUBLESHOOTING CHART 


TYPE OF NOISE 4 POSSIBLE CAUSE RECOMMENDED REMEDY 


Loud popping increasing Ignition system, 1, Replace plugs with resistor type, (Most 
to buzz with increased recommended.) 
engine speed, 2. Loose crimped connections should be clean- 
ed and soldered, 
Place resistors in distributor system, 


Whine - varies with Generator, 0.1 ywfd coaxial type capacitor in series 
engine speed, with the armature (A lead), | 
Clean commutator, 
Replace brushes, 
Ground generator shaft, 
Parallel trap (#10 wire-coil and suitable 
capacitor) in series with armature lead, 
tuned to operating frequency, 


Distinct but irregular Voltage regulator, § 1. 0.1 wfd coaxial type capacitor in series with 
clicking noise, the battery (B) and armature (A) leads. 
2. A series combination of a .002 yufd mica 
capacitor and a 4 2 carbon resistor to 
ground from the field (F) terminal, All 
components should be mounted as shown in 

diagram, close to voltage regulator, 


Same as above, Energy transfer to § 1. Bypass at the following points: coaxial 
primary system, bypass in lead to coil from ignition switch 
(0.1 pufd), Battery lead to ammeter (,5 
ufd); to gas gauge (0.5 pfd); to oil signal 
switch (0.5 pufd); head and tail light leads 
(.5 ufd); accessory wiring from engine com- 
partment (.5 ufd). 


Loud popping noise that J Wheel static, 1, Installation of front wheel static collectors 
changes from one type (available from most automotive distri- 
road to another, Most butors). These should be checked every 
pronounced on concrete, 5000 miles for excessive wear, 


ame as above, Tire static 1, Injection of anti-static powder into tire 
through valve stem, 


Irregular popping noise J Body static. 1, Tighten all loose screws, 

when on bumpy roads, 2. Use heavy flexible braid and bond the en- 

particularly at slow gine to the frame and fire wall, Bond the 

speeds, control rods, speedometer cable, exhaust 
pipes, etc,, to the frame, 


If an extensive amount of suppression is re- 
quired, the engine should be retimed and tuned 
up at a reputable garage, 
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OPERATION 


NOTE: YOU MUST HAVE AN AMATEUR RADIO 
OPERATOR AND A STATION LICENSE BE- 
FORE PLACING THE TRANSMITTERSECTION 
OF THE TRANSCEIVER ON THE AIR, INFOR- 
MATION ABOUT LICENSING AND AMATEUR 
FREQUENCY ALLOCATIONS IS AVAILABLE 
FROM PUBLICATIONS OF THE FEDERAL 
COMMUNICATIONS COMMISSION OR THE 
AMERICAN RADIO RELAY LEAGUE, 


Operation of the Transceiver has been simpli- 
fied as much as possible to permit rapid ad- 
justment by the operator, Once the initial set- 
tings have been made, it should not be neces- 
sary to readjust most of the controls, Read the 
following information carefully. Good operating 
techniques will provide good clean signals and 
long trouble-free life of the Transceiver, 


CAUTION: Be sure a 50 to 75 © nonreactive 
load is connected to the ANT RF OUT jack be- 
fore operating the Transceiver, This load can 
be an antenna, a dummy load, or a properly ad- 
justed linear amplifier, (See the Installation 
section of the Manual on Page 100). 


READING THE METER 


Refer to Figure 1-12, and study the meter scale, 
Note how it reads for various positions of the 
Meter switch, Observe that the meter has two 
main scales and an ALC area, 


TOP 20db POINT REPRESENTS MAXIMUM 
ALLOWABLE MODULATION DETERMINED BY 
MICROPHONE LEVEL CONTROL 


HIGH 
VOLTAGE 
0-1000V 


RELATIVE 
POWER 
0-10 


PLATE 
CURRENT 
0-500 MA 


S-METER 
SCALE 
RECEIVER 
ONLY 


Figure 1-12 


For receiver operation, the meter operates as an 
S-Meter and reads from 0 to 60, with the Meter 
switch in the ALC position, 


For transmit operation, the scale numberedfrom 
0 to 10 is read directly for relative power, 0 to 
1 ma for grid current, and 0 to 1000 for high 
voltage indications, Read the 0 to 500 scale 
directly to read plate current in milliamperes, 


RECEIVER SECTION 


Connect an 8 2 speaker to the 8Q SPEAKER jack, 
or plug a set of headphones into the PHONES 
jack, 


1, Set the MODE switch to either LSB or USB. 


2. Set the OSC MODE switch to LMO. 


3. Turn the RF GAIN control to its fully 
clockwise position, 


If an extremely strong station overloads the 
receiver front end, or if there are many weaker 
signals near the desired signal, leave the AF 
GAIN control set for comfortable listening; then 
adjust the receiver level with the RF GAIN con- 
trol, This will keep the front end from over- 
loading and masking the weaker signals thats 
would otherwise interfere with the desired signal, 


The S-Meter will move with adjustment of the 
RF GAIN control, but will still read correctly 
with the RF GAIN set at less than maximum, if 
the received signal level is high enough to regis- 
ter on the S-Meter, For example; ifthe RF GAIN 
control is set for a no-signal meter reading of 
S-5, and the meter registers S-9 with a signal, 
then the received signal is S-9, 


4, Set the FUNCTION switch to PTT andallow 
the Transceiver to warm up, 


5. Adjust the AF GAIN control clockwise until 
some receiver noise is heard, 


NOTE: The AF GAIN control adjusts the overall 
receiver (speaker and headphones) volume, When 
headphones are used, set the HEADPHONE 
VOLume control to the same relative level as the 
speaker, Then regardless of whether a speaker 
or headphones are used, only the AF GAIN con- 
trol need be changed for different volume levels, 
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6. The Transceiver is now ready to receive, 
Turn the BAND switch to select the desired 
500 kc band segment, The frequency of the 
tuned signal is determined by adding together 
the settings of the BAND switch, the upper 
dial, and the circular dial, 


7. Peak the DRIVER PRESELECTOR for maxi- 
mum signal, 


8, Turn the FUNCTION switch to CAL, Rotate 
the Main Tuning dial (LMO) to the nearest 
100 ke point (0 on the circular dial). 


Adjust the Main Tuning dial until the cali- 
brate signal is at zero beat, (To be sure 
that the correct calibrate signal is being 
used, check the DRIVE PRESELECTOR 
tuning, If the signal strength varies, you 
are tuned to the correct calibrator signal.) 


WARNING: Some portions of each band are for CW 
operation only, Do not operate the transmitter 
(with modulation) in the VOX or PTT modes if 
the receiver is tuned to these portions of the 
bands and the OSC MODE switch is in the LMO 
position, or the transmitted signal will be out- 
side of the phone part of the band, (When the 
OSC MODE switch is in the LMO position, the 
transmitter and receiver operate on the same 
frequency.) 


TRANSMITTER SECTION 


Initial Tune Up 


The first 10 steps of this procedure must be 
performed for all modes of operation, 


1, Set the BAND switch and Main Tuning dial 
for the desired frequency, 


2. Place the METER switch in the PLATE 
position, 


3. Turn the MIC/CW LEVEL control fully 
counterclockwise, 


4, Set the OSC MODE switch to LMO, If 
crystal control of the transmitter is desired, 
set the OSC MODE switch to AUX T. (See 
the Special Crystal Considerations section 
of the Manual,) 
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5. With the RF load connected to the RF OUT 
jack, set the MODE switch to TUNE, The 
meter should read 50 ma, 


CAUTION: For the following setups, donot leave 
the transmitter on at full output for extended 
periods of time or the final amplifier tubes 
and/or the power supply may be damaged, 


6. Set the METER switch to REL PWR and 
adjust the FINAL loading control (lever 
knob) to 50, 


7, Be sure the FINAL tuning (round knob) 
indicates the band segment of the band 
in use, IMPORTANT: Observe, while turn- 
ing the MIC/CW LEVEL control clockwise, 
that the plate current and relative power 
readings reach a saturation point, Further 
increase in the setting of this control will 
show little or no increase in meter read- 
ings, 


8, Turn the MIC/CW LEVEL control clockwise 
to obtain an up-scale indication on the 
meter, Then adjust the DRIVER PRESE- 
LECTOR, the FINAL tuning and FINAL 
loading controls for a maximum indication 
on the meter, Plate current should be 
approximately 250 ma with the MIC/CW 
LEVEL control set for maximum output, 


9, Return the MIC/CW LEVEL control to its 
full counterclockwise position, 


10, Place the MODE switch in the position for 
the desired mode of operation: USB, LSB, 
or CW, 


CAUTION: The Transceiver should be retuned 
if the frequency is changed by any great amount, 
Be sure to readjust the FINAL tuning and loading 
controls, It may also be necessary to repeak 
the DRIVER PRESELECTOR control, 


NOTE: The DRIVER PRESELECTOR peaks at 
slightly different position in transmit than in 
receive, For transceive operation it should be 
peaked on transmit, 


This completes the Initial Tune Up, Before plac- 
ing the Transceiver in operation, complete either 
the following CW or Single Sideband adjustments, 
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CW Operation 


For CW operation the FUNCTION switch can be 
set to either the PTT or, VOX positions, Even 
though CW operation is possible in the CAL- 
ibrate position, it is not recommended because 
of possible spurious outputs, 


NOTE: For 400 cps CW selectivity, the Heath 
SBA-300-2 CW crystal filter may be installed 
in place of the SSB crystal filter supplied in 
the Transceiver, No other circuit changes are 
required, However, with the CW crystal filter 
installed, it is not possible to transmit or re- 
ceive SSB signals, 


Be sure steps 1 through 10 have been satisfac - 
torily completed before proceeding with the 
following adjustments, 


11, Place the MODE switch in the CW position, 


12, Plug a key into the CW KEY jack, 


The VOX SENsitivity, ANTI-TRIP, and VOX 
DELAY controls are located on the control 
bracket under the cabinet cover, 


13, While sending a series of "V's" adjust the 
VOX DELAY control so the relays stay 
energized between groups of characters, 


Clockwise rotation of this control will in- - 


crease the holding time of the relays, 


The final setting of the VOX DELAY con- 
trol will be determined by the sending speed 
of the operator, The slower the sending 
speed, the higher the setting of this control, 
NOTE: Be sure the VOX DELAY control is 
adjusted so the relays donot open after each 
character is sent, 


14, Hold the key down and adjust the CW TONE 
VOLUME control for a comforiable monitor - 
ing level, 


NOTE: The frequency of the CW output sig- 
nal is 1000 cycles higher than the dial read- 
ing, The received signal is actually in the 
USB position even though the MODE switch 
is set at CW. Consequently, cross-mode op- 
eration is possible between USB and CW 
without any resetting of the Main Tuning 
dial, For example, if two stations begin 
operation in the USB mode of operation and 


HEATHEIT® 


one operator changes to CW, the other sta- 
tion will hear a 1000 cycle note without 
retuning his receiver, Also, the station 
operating in the CW mode will receive the 
USB signal from the other station without 
changing back to the USB position of the 
MODE switch, When operating in the LSB 
mode, the operator changes to USB or CW, 
contact will be lost until the other station 
changes to either USB or CW, 


15, Adjust the MIC/CW LEVEL control for 
approximately 1/2 scale grid current for 
CW operation, 


Single Sideband Operation 


Be sure steps 1 through 10 have been satis- 
factorily completed before proceeding with the 
following adjustments, 


11, Set the MODE switch to either the USB or 
LSB position, 


12, Set the BAND switch and the Main Tuning 
dial to the desired operating frequency, 


13, Connect a microphone tothe MIC connector, 


14, Place the FUNCTION switch in the PTT po- 
sition, (If your microphone does not have 
push-to-talk capabilities, make the VOX 
adjustments first, and then proceed with 
step 15.) 


15, Set the METER switch to ALC, 


16, Actuate the transmitter (PTT or VOX); 
and while speaking into the microphone, 
turn the MIC/CW LEVEL control clockwise 
until the peak deflections register at about 
S-6 on the meter, Do not allow the meter 
to deflect beyond the 20 db point, 


NOTE: With the METER switch in the GRID 


position, there will be very little meter indi- 
cation during voice operation, 


VOX ADJUSTMENTS 

( ) Turn the MIC/CW LEVEL control fully 
counterclockwise, Leave this control in 
this position for the following adjustments, 


( ) Set the FUNCTION switch to VOX, 
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G4 seaTHEKIT: 


IN CASE OF DIFFICULTY 


Refer to the Kit Builders Guide for Service and 
Warranty information, 


A review of the Operation and Installation sec- 
tions of the Manual may indicate any conditions 
overlooked, 


NOTE: At no time should the LMO be opened 
or the Warranty will be voided, The LMO was 
aligned using the tube supplied, Changing this 
tube may cause some slight difference in cali- 
bration, Replace the tube with one of the same 
brand if replacement is necessary, 


Refer to the Schematic Diagram (fold-out from 
Page 149) and to the Chassis Photos and X-Ray 
Views (Pages 144to 149) for the location of parts, 


Check the receiver and transmitter voltage 
readings against those shown in Figures 1-13A 
and 1-13B (fold-out from Page 110). Check the 
resistance readings against the readings shown 
in Figure 1-14 (fold-out from Page 111). All 
voltage readings were taken with an 11 megohm 
input digital voltmeter, Voltages may vary as 
much as 10%. 


NOTE: Breaks in the foil of the circuit boards 
can easily be detected by placing a bright light 
under the foil side of the board and looking 
through the board from the lettered side, A 
break will appear as a hair-line crack in the 
foil, 


Wiring errors and poor soldering are the most 
common causes of difficulty, Therefore, the 
first step in troubleshooting is to recheck all 
wiring against the Pictorials and Schematic 
diagrams, Often, having a friend check the 
wiring will locate an error consistently over- 
locked, 


Quite often, soldered connections that appear 
good will have an insulating coating of rosin 
between the wire, the terminal, and the solder, 
This results from insufficient heat being ap- 
plied when soldering, Many troubles can be 
eliminated by reheating each connection to make 
sure that it is properly soldered as illustrated 
in the Proper Soldering Techniques section of 


the Kit Builders Guide, The power cable should 
be removed from the power supply for such 
tests, As additional insurance against shock, 
a screwdriver blade should be used to short 
from the chassis to the red B+ wires, 


If fuses blow instantly when power is applied to 
the unit, make resistance checks of the power 
supply, B+ circuits, andfilament circuits, Check 
all tubes for possible shorts, Also refer back 
to the Initial Test section on Page 90, Check to 
be sure that all tubes are in their proper loca- 
tions, 


Be sure to read the Circuit Description so that 
"Cause-and-Effect" reasoning may be employed 
as the search for the trouble progresses, If 
some difficulty still persists after the steps 
outlined in the Troubleshooting Chart have been 
completed, try to localize the trouble to a par- 
ticular stage in the circuit by using the voltage 
and resistance charts, Then refer to the Block 
Diagram and Schematic to visualize circuit re- 
lationships, 


A VTVM will be needed to measure voltages, 
Most of the RF voltages can be measured with 
the aid of an RF probe, 


A grid dip meter or wavemeter and a general 
coverage receiver are ideal instruments for 
checking operation of the RF circuits, 


NOTE: If there is instability in the unit, check 
all circuit board mounting screws, These screws 
should be tight to the chassis and to the circuit 
board, Be sure lockwashers are against the foil 
side of the boards for good grounding, 


The sealed relays used in this unit will be 
troublefree for years of normal use, 


DO NOT REMOVE ANY OF THE TUBES OR 
PILOT LAMPS WITH POWER APPLIED TO 
THE UNIT. Because of the series- parallel 
filament circuit arrangement when using a 
12 volt supply, removing the tube with power 
applied may destroy other tubes due to an 
increase in filament current through them, 
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FIGURE 1-13A 


Ect sad rat gah alt a tee 


POWER SUPPLY AND 8 2 SPEAKER CONNECTED. 

ANTENNA NOT CONNECTED. 

BAND SWITCH IN 3.5 POSITION. 

MODE SWITCH IN LSB POSITION. 

LMO/XTAL SWITCH IN LMO POSITION. 

FUNCTION SWITCH IN PTT POSITION. 

RF GAIN MAXIMUM CLOCKWISE. 

AF GAIN AT 9 O'CLOCK POSITION. 

FILAMENT VOLTAGES NOT SHOWN: - 
BROWN - 6.3 V AC/DC 
BROWN/WHITE - 12.6 V AC/DC 


10. BIAS AT SO MA PLATE CURRENT. 


RECEIVER DC VOLTAGE CHART 


(__)MEASURED WITH 11 MEGOHM INPUT VTVM. 
[__]RF VOLTAGES - NO SIGNAL (USE RF PROBE WITH VTVM 


1 \! : ie oy, Var (ay 
' i aad Sahl a 
= ‘ " f i aut a 
ie LT 
en od | 
a ey | Pe F 
: may 
im y 
eS wo 
‘ 
f i i i 
hes 
if | 
\ i 
5 h i! i} 
\ > \ 
h Me = — ‘ ee 
Ne : , 
* berty \ ; "ae yo oe 
Ye it AM a ¥ 7 Sant ; 5 f y 
Aa) Loh of wt : % oA rhe kts sr e qo: . oe van 
ae ovr 
ft 4 
H a at 
, ' og 
i a 
, el 
4 | ft ' 
; fe 
i : 
, j ' yd. 
i | F 
/ sani at 
4 ti a 
t ; e Gy 
hi , ae : 
f oe 
‘J F van) | . 
“ eae 
(fae b 
i 
esiee - 
ae I : by! Sel ,’ 
ae eky i 
{ on vast 4 NG pd Sh " BY 
4 y ™, ony : \ r; , 
; i sag eo 2 Me 
ce | ‘ ‘ “tf a y i i ‘ ; 
ho Rearreniee Satan anger eens te rea icortenai ryersieicainia 
ay spTe ge aes LOGAN EN ett eh Wie Peer eee Ke ih sisal! 
pane eR ED Pare MBS i f eu ) 
Py PASI toa way ee (eaedanilditnaried . oe wine reticle Se sg at Ph ARN 
: ‘oy rey. x, t t , 
=) “ ‘ —— on re + 
‘ ‘ 
\ Swe ‘ } rf 
r 2% oe f 4 4 
i ‘faa an Ter ‘ my i) ’ aD ye 
; 
yrey i , est t > ; f 
fy i t ‘. 5 
nig omy 1 : 4 
’ 4 css 
a 
7 
ry t 
‘ “ 
one — 
’ , 
{ 
‘ f 
; t 
\ 
Pe 
‘ \ 
Pol bi 
| . > 
\ hl ‘ 
Pe 7 
ih © . 
a : j 
g 
d ‘ 
= 
i be ee ae | 4 
Le { } ot al 
5 4 ' esigny ceninocnile, “eeeaaiibelo'. te ant 
; ‘ he s an :; a «1 
et f (7S , “i ao P 
Gi toa 
fot = ; 
— wh on racy pl (18-4 ih Ay 2 eA tam mg a ah ig a Matin canbe lt sila At Pana ONT 
\ ie J, u t a re q 
i 
c ea hb eee ae 5 ad 
ae . et 24 ji 0 i i i 
.; MEt4: BAO ve ii) 
a Vor ty oe a P wi te wy aig ¢ ad My 
MAHD SOATIOV DO saVROa |” 
= ‘ ) PPLE te +e A] Tas a 4 be ey 
re d mI, oh Oe ply 
i 
; be 
u 
ri 
\ aT 
4 ‘ 
Al 
P 
- a vue ¢ ‘ 
i j 
ta 
Ye: 
; ' i 


TRANSMITTER VOLTAGES 


CAUTION: FUSE MAY BLOW IF TRANSMITTER 1S OPERATED 
WITH FULL TUNE OUTPUT FOR MORE THAN 1 MINUTE. 


NOTES: 
BANDSWITCH IN 3.5 POSITION. 


METER SWITCH IN GRID POSITION, 


NAMB YW 


DIAL SET AT 3700 KC, TUNED FOR MAX. OUTPUT. 
MODE SWITCH IN TUNE POSITION UNLESS OTHERWISE INDICATED. 
OSC. MODE SWITCH IN LMO POSITION. 


FUNCTION SWITCH IN PTT POSITION. 
MIC/CW LEVEL FULLY COUNTERCLOCKWISE EXCEPT FOR RF 


MIC/CW LEVEL 
MONAL VOLTAGE MEASUREMENT (SEE BELOW). 
(__) B¢ VOLTAGE WITH MODE SWITCH IN TUNE POSITION. 


O DC VOLTAGE WITH TRANSMITTER 
PTT SWITCH. 


TURNED ON BY KEY OR 


[_] RF OSCILLATOR VOLTAGE (USE RF PROBE WITH VTVM). 
RF SIGNAL VOLTAGE WITH MIC/CW LEVEL SET TO PRODUCE 


0.1 MA GRID CURRENT. 
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FIGURE 1-13B 


TRANSMITTER VOLTAGE CHART 
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(Refer to Receiver DC Voltage Chart) 
NOTES: 


CONTROL AND SWITCH SETTINGS AS IN DC VOLTAGE CHART EXCEPT 
AS FOLLOWS: 


DIAL FREQUENCY - 3.895 MC. 

MODE SWITCH - LSB OR USB. 

AF GAIN - SET TO HEAR SIGNAL WITH APPROXIMATELY 1000 CPS TONE. 
METER SWITCH IN ALC POSITION. 


1 
2 
3 
4. 
O SIGNAL INPUT POINTS. 


SIGNAL GENERATOR TERMINATION 


.001 


SS dceie) ela (+10 INPUT POINT 
G EINE RAG O Rigg nema saan snr cnraars 


TO CHASSIS GROUND 


INPUT POINT INPUT FREQUENCY INPUT LEVEL §— VTVM OR S-METER READING 


1 3.395 MC. (AF GAIN MAX, CLOCKWISE) 
4V RMS AT 8 2 JACK 

2 S-4 

3 S-9 + 60 DB. 

4 S-9 + 60 DB. 

5 S$-9 + 10 DB 

6 S-9 + 40 DB. 

7 S-9 + 20DB 

8 S-9 + 40 DB PEAK DRIVER PRESELECTOR 
XTAL CAL ON S-9 + 20 DB PEAK DRIVER PRESELECTOR 

9* S-9 APPROXIMA TLY 


“ GENERATOR CONNECTED DIRECTLY - NO TERMINATION, 


RECEIVER SIGNAL VOLTAGE CHART 
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(Refer to Receiver DC Voltage Chart) 
NOTES: 


CONTROL AND SWITCH SETTINGS AS IN DC VOLTAGE CHART EXCEPT 
AS FOLLOWS: 


DIAL FREQUENCY - 3.895 MC. 

MODE SWITCH - LSB OR USB. 

AF GAIN - SET TO HEAR SIGNAL WITH APPROXIMATELY 1000 CPS TONE. 
METER SWITCH IN ALC POSITION. 


1 
2 
3 
4. 
O SIGNAL INPUT POINTS. 


SIGNAL GENERATOR TERMINATION 


.001 


nd? SONNE | ba Spee 
g (—--+10 INPUT POINT 
GENERATORS Bigs acwueuar oa 


TO CHASSIS GROUND 


INPUT POINT INPUT FREQUENCY INPUT LEVEL § VTVM OR S-METER READING 


1 3.395 MC (AF GAIN MAX. CLOCKWISE) 
4V RMS AT 8 2 JACK 

2 S-4 

3 S-9 + 60 DB 

4 S-9 + 60 DB 

5 $-9 + 10 DB. 

6 S-9 + 40 DB. 

7 S-9 + 20 DB. 

8 S-9 + 40 DB PEAK DRIVER PRESELECTOR 
XTAL CAL ON S-9 + 20 DB PEAK DRIVER PRESELECTOR 

g* S-9 APPROXIMA TLY 


=. GENERATOR CONNECTED DIRECTLY - NO TERMINATION, 


RECEIVER SIGNAL VOLTAGE CHART 
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Be Te CCT C OCS TOT TO TC Treen 


HEATHEIT® 


NOTE: Close-talk into the microphone when 
using VOX operation to prevent background noise 
from tripping the Transceiver into transmit 
operation, 


( ) While speaking into the microphone, turn 
the VOX SENsitivity control to just beyond 
a setting that will energize the relays, Be 
sure this control is not set so high that it 
will allow background noise to trip the 
relays, 

( ) Tune the receiver to a fairly strong signal 

and adjust the AF GAIN control for a com- 

fortable listening level, 


Place the microphone where it will normally 
be used, Advance the ANTI-TRIP gain con- 
trol to just beyond a setting that will keep 
the speaker signal from tripping the relays 
(through the microphone and VOX circuits). 
Be sure this control is not set so high that 
it completely disables the relay closing ac- 
tion, 


While speaking into the microphone, turn the 
VOX DELAY control to a setting that will 
hold the relays energized during the slight 
pauses between words, This prevents the 
relays from tripping at the beginning and 
end of each word, 


NOTE: There will be a slight interaction be- 
tween the VOX SENsitivity, ANTI-TRIP, and 


VOX DELAY controls, Consequently, it may be 


necessary to readjust these controls slightly to 
achieve the desired results, 


The Transceiver is now ready for transmit op- 
eration in the SSB mode, Speaking into the micro- 
phone (VOX) or using the microphone push-to- 
talk switch (PTT) will change the Transceiver 
from receive to transmit operation, Remember, 
as long as the OSC MODE switch is in the LMO 
position, the receiver and transmitter are 
locked on the same frequency, 


OPERATION WITH A LINEAR AMPLIFIER 


Operation with a linear amplifier is similar to 
operation with an antenna at the output of the 


Page 109 


Transceiver, except that the linear amplifier 
input may have a different impedance, This will 
make it necessary to adjust the FINAL Tuning 
and Loading controls for maximum output (input 
to the linear amplifier). Figure 1-10 shows the 
proper connections between a linear amplifier 
and the Transceiver, 


MOBILE OPERATION 


If the Heathkit Model HP-13 Power Supply is to 
be used with the Transceiver ina mobile installa- 
tion, and the BIAS control in the Transceiver 
has already been preset for fixed station oper- 
ation, make the following adjustments, 


( ) Turn the MIC/CW LEVEL control fully 


counterclockwise, 


Place the MODE switch in either the USB 
or LSB position, 


Set the FUNCTION switch to PTT, 


Place the METER switch in the PLATE 
position, 


NOTE: The following adjustment should be made 
with the automobile engine running at about a 
30 mph speed so the generator is charging, 


| Activate the transmitter with the push-to-talk 


' button on the microphone, and adjust the bias 


control in the HP-13 Power Supply for a plate 
current reading of 50 ma, This will make it 
unnecessary to readjust the BIAS control of the 
Transceiver each time itis changedfrom mobile 
to fixed station use, 


No 


The VOX SENsitivity, VOX DELAY, and ANTI- 
TRIP gain circuits will operate in mobile use, 
but because of the different power supplies, it 
may be necessary to readjust these controls, 
For VOX operation, leave clearance in the 
mobile installation so the Transceiver cover 
can be opened to make these adjustments, 


Transmitter loading may be somewhat more 
critical on mobile antennas because of their 
sharper frequency characteristics, Consequent- 
ly, the mobile antenna must be tuned as closely 
as possible to the desired operating frequency 
with the lowest possible SWR (standing wave 
ratio). 
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RESISTANCES MEASURED WITH ALL CONTROLS AND SWITCHES 
N THE FULLY COUNTERCLOCKWISE POSITION (FROM THE TOP 

IF THE CHASSIS) EXCEPT AS NOTED. 

2>OWER PLUG DISCONNECTED. 

MEASURED BETWEEN CHASSIS AND POINT INDICATED. 

\LL RESISTANCE VALUES ARE IN OHMS (K = 1000, MEG = 1,000,000, 
Oc = INFINITY). 
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MODE AT TUNE | FUNIETION AT OF 
FUNCTION SWITCH | MODE SWITCH 
OFF 200K |TUNE 200K 
PTT 100K |LSB 200K 
vox 200k |usB ©> 200K 
CAL 100K | cw 100K 
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“POSITION. dry 


FIGURE 1-14 
RESISTANCE CHART 
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Page 112 [eg searaerr] HBATHEKIT’ 
SYMPTOMS POSSIBLE CAUSE 


7, Regulated B+ voltage too low, A, Check items 5B and 6B. 
B. Shorted bypass capacitor in regulated B+ 
line, 


8. No screen voltage at tubes A. Lugs 3, 7, or 11 of relay RL2 wired wrong, 
V10 and V11, 

9, High-pitched audio oscillation A. Red and blue audio output transformer leads 
unaffected by AF GAIN control, reversed, 


Check items 5A, 5B, and 5C, 

Defective transformer T301, 

PHONE VOLUME control wrong value, 
shorted, or wired backwards, 

Filter capacitor C304 shorted or installed 
backwards, 

Audio amplifier output tube V14 defective, 
Coaxial cables connected to AF GAIN con- 
trol shorted, 

Leads reversed at lugs 3, 7, or 11 of relay 
RL2, 

Leads reversed at lugs 2, 6, or 10 of 
relay RL2, 


10, No audio output from speaker 
or headphones, 


a OS See Ge aw = 


11, No audio output from speaker, Contacts 1 and 2 of PHONES jack open, 
but headphone output OK, Leads reversed to lugs 1 and 4 of PHONES 

jack, 
Speaker lead connected to wrong phono 
socket, 
Defective speaker, 
Output transformer green, black, or white 
leads connected wrong, 


12, Low or no audio output from PHONE VOLUME control set to its full 
headphones, but speaker out- counterclockwise position, 
put OK, PHONES jack wired incorrectly, 
Defective headphones, 


13, No signal or noise output, Check items 10A, 10F, and 10G, 

but very low hum output RFC101 open, 

can be heard (speaker or -e Product detector tube V13 faulty, 

phones). No carrier generator injection signal at 
product detector, (Check items 30A through 
30F.) 
Red coaxial cable connected to AF GAIN 
control open or shorted, 
IF transformer T102 misaligned or de- 
fective, 
IF amplifier tubes V3 or V4 defective, 
Orange coaxial cable from V12 to crystal 
filter FL1 open or shorted, 
RF GAIN control wired backwards, 
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SYMPTOMS POSSIBLE CAUSE 


14, No signal output, but 
noise output can be 
heard, 


A. Transformer T201 misaligned or defective, 
B. No LMO injection signal at the cathode of 
V12A, (Check items 31A through 31E,) 

C,. Coaxial cable connected between the band- 
pass and driver plate circuit boards, open 
or shorted, 

D, First IF amplifier tube V3 defective, 

E. Second receiver mixer tube V12A defective, 

F, No heterodyne oscillator injection signal at 
the cathode of V11, (Check items 33A through 
331.) 

G,. First receiver mixer V11 or RF amplifier 
V10 defective, Also check item 4A, 

H, Coaxial cable connected between relay RL1 
and the driver plate circuit board, open or 
shorted, 

I, Relay RL1 or ANTENNA switch wired in- 
correctly, 

J. Bandpass filter T202 defective, 

Crystal filter FL1 defective, 


15, Audio output with 
signal, but weak, 


- Low B+ supply voltage, 
Coils on driver plate, driver grid, andheter- 
odyne oscillator circuit boards misaligned, 
- Check items 4A, 7A, 13A through 131 and 
14A through 14K, 

« RF GAIN control is partially counterclock- 
wise or wired incorrectly, 


eae OS aa 


RF driver and IF circuit board mounting 
hardware not tight, or lockwashers left out 
between the chassis and circuit boards, 

.» Antenna transmission line open or shorted, 

or has high SWR, 

Supply voltage too high, Check items 6A and 


Receiver tends to be unstable, 
oscillates, (Receiver noise 
may be extremely high, or 
many "birdies" appear 
across tuning range,) 


Transmitter cut-off bias too low, 


Carrier generator crystals Y1 and Y2 inter- 

changed, 

« CW carrier generator crystal Y3 inter- 
changed with either Yl or Y2, 

- Leads reversed at lugs 13 and 17 on the 

OSC MODE switch, 


Sideband reception reversed 
or highly distorted, 
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SYMPTOMS POSSIBLE CAUSE 


18, S-Meter inoperative, indicates A. Leads connected to the meter are reversed, 
backwards, is inoperative in B. Improper wiring of METER switch. 
C 
D 


some METER switch positions, « METER ZERO control improperly adjusted, 

or does not zero, - One of the following resistors is a wrong 
value: R103, R105, R106, R107, R110, or 
Rio, 

E,. First or second IF amplifier tubes (V3 or 
V4) defective. 

F, AVC line shorted to chassis, 

G. Lugs 4, 8, or 12 of relay RL2 wired wrong, 

H. V19, wrong type. 


A, Relay RL2 not energized, Check items 

34A through 34C, and 35A through 35H. 
B, Lugs 3, 7 , and 11 of relay RL2 connected 
incorrectly, 


No screen voltage at 
driver tube V7, 


Check item 19A, 
B. Lugs 2, 6, and 10 ofrelay RL2 wired wrong, 
C. BIAS ADJUST control set improperly, 


Bias voltage does not shift to 
operating levels in transmit 
conditions, 


No high voltage B+ at the plates of final 
amplifier tubes V8 and V9, 

. RF choke L901 open, 

- Lugs 8 and 12 of relay RL1 wired wrong, 
- Bias voltage too high at the grids of V8 and 
V9, (Check items 20A through 20€,) 

« FINAL controls not adjusted properly. 

. Final amplifier tubes V8 and/or V9 de- 
fective, 

Rotor in switch on driver plate circuit 
board 180 degrees out of rotation, 
Final knobs or shafts loose, 


No RF output from final, regard- 
less of MODE switch position, 
(Driver output appears to be OK,) 


No B+ voltage at the screen of V7, (Check 
items 19A and 19B.) 

« RFC801 open, 

Bias voltage at grids of V8 and V9 too high, 
Check items 19A, 20B, and 20C. 

Coils on the driver plate and grid circuit 
boards misaligned, 

DRIVER PRESELECTOR control not ad- 
justed properly, 

Driver tube V7 defective. 


No RF output from driver 
regardless of MODE switch 
position, (Second trans- 

mitter mixer appears to be 
OK.) 
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HEATHEKIT: 


SYMPTOMS POSSIBLE CAUSE 


23, No RF output from second A, Check items 5A through 5C, 19A, 19B, 22D, 
transmitter mixer, regard- and 22E, 
less of the MODE switch B, No heterodyne oscillator injection signal 
setting, (First transmitter at cathode of V6, (Check items 33A through 
mixer appears to be OK,) 33K,) 
C. Coaxial cable connected between the band- 
pass and driver plate circuit board open or 
shorted, 
Second transmitter mixer tube V6 defective, 


No output from first trans- A, OSC MODE switch in wrong position, 
mitter mixer regardless of B, Check items 19A, 19B, 20B, 20C, 22D, and 
the MODE switch position, 22E. 
(First IF amplifier appears C. No LMO output signal to cathode of V5 
to be OK,) (pin 7). 
D, First transmitter mixer tube V5A defective, 
E, Blue coaxial harness cable connected be- 


tween the IF and bandpass coupler circuit 
boards open or shorted, 

Capacitors C111 and C402 wrong value, 
Bandpass filter T202 defective, 


Check items 14A, 14C, 14D, 14K, 19A, and 
19B, 


No RF output from first IF 
amplifier, regardless of the 
MODE switch position, 
(Isolation amplifier output 
appears to be OK,) 


Check items 20B and 20C, 
Resistors R18, R19, R23, R24, R937, and/or 
R938 wrong value, 

Transformer T1 misaligned or faulty, 
Isolation amplifier tube V2 defective, 
Carrier oscillator not operating, (Check 
items 29B through 29E, and 30B through 
30E.) 


No RF output from isola- 
tion amplifier, regardless 
of the MODE switch posi- 
tion, 
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SYMPTOMS POSSIBLE CAUSE 


27. No RF output with the MODE Check items 10C, 10D, 10E, 20A, and 25A, 


switch in USB or LSB, but 
output in Tune or CW 
positions OK, 


No RF output with the MODE 
switch in TUNE or CW, but 
output in LSB or USB OK, 


No carrier oscillator injection 
signal with the MODE switch 
in TUNE or CW positions, but 
LSB and USB output OK, 


No carrier oscillator injection 
signal with the MODE switch in 
either LSB or USB positions, 
TUNE and CW output OK, 


No carrier injection signal to balanced 
modulator, (Check items 29B through 29E, 
and 30B through 30E,) 

Balanced modulator diodes CR1 through 
CR4, installed improperly, wrong type, or 
defective, 

Orange and/or yellow coaxial cables con- 
nected to the MIC/CW LEVEL control open 
or shorted, 

Wafer 1F or 1R of the MODE switch wired 
incorrectly, 

MIC connector wired wrong, 

Speech amplifier tube V1 defective, 
Microphone defective, 

MIC/CW LEVEL control defective, 


Check items 19A, 19B, 20B, 20C, 29B, 29C, 
29D, and 29E, 

MIC/CW LEVEL control defective, 

Rear wafer of MODE switch wired wrong, 


Check items 19A and 19B, 

CW crystal Y3 improper frequency or 
defective, 

Lugs 1, 5, and/or 9 of the MODE switch 
wired incorrectly, 

Incorrect wiring of MODE switch wafers 
1F or 2R. : 

Tube V16 defective, 


Check items 19A and 19B, 

Black coaxial cable from IF circuit board 
to modulator circuit board shorted, 

USB crystal Y1, or LSB crystal Y2, im- 
proper frequency or defective, 

Capacitors C4 through C8, C16 and C17, 
wrong value, 

Resistors R6 through R9, or R11, wrong 
value, 

Tube V16 defective, 
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SYMPTOMS POSSIBLE CAUSE 


31, No LMO injection signal .» Check items 5A, 5B, and 5C, 

at cathodes of V5 or V12, OSC MODE switch not in the LMO position, 
or wired wrong, 
The violet, orange, or white coaxial cables 
connected to the OSC MODE switch, or the 
coaxial cable between the OSC MODE switch 
and the LMO, wired incorrectly, shorted, 
or open, 
LMO tube V20 defective, NOTE: If this tube 
has to be replaced, use a tube from the same 
manufacturer, 
Defective LMO unit, If after making all the 
above checks it is determined that the LMO 
unit is defective, return the complete LMO 
to the Heath Company, See Page 15 of the 
Kit Builders Guide, 


32, LMO frequency does not Check items 2A, 2B, 2C, 5A, 5B, 5C, 29B, 
shift properly with MODE 29D, 30C, 31D, and 31E, 
switch in various positions, MODE switch wafer 1F wired incorrectly, 
Resistor R306 or R307 wrong value, 


No heterodyne oscillator Check items 5A, 5B, and 5C, 

injection signal at cathodes One of the crystals Y501 through Y508 de- 

of V6 and V11., fective, depending on the band being used, 
Red coaxial cable from heterodyne oscil- 
lator circuit board to bandpass circuit 
board, open or shorted, 
Capacitors C208 or C223 wrong value. 
Tube V19 defective or wrong type. 
Coils L601 through L608 misaligned or 
faulty, 
Capacitor C604 wrong value, 
No 150 V B+ voltage to the heterodyne 
oscillator circuit board, 
Rotors reversed 180 degrees in the switch 
wafer on the crystal or heterodyne oscil- 
lator circuit boards, 


34, Relays RL1 and RL2 do not Tube V12B defective. 
energize with the MODE Relays RL1 or RL2 defective, 
Switch in the TUNE position, Wafer 2F of MODE switch wired incorrectly. 
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SYMPTOMS POSSIBLE CAUSE 


35, Relays RL1 and RL2 will A. Check items 10C, 10D, 10E, 27G through 27J, 
not energize with MODE 34A, 34B and 34C, 
switch in LSB or USB, VOX SENSITIVITY control improperly ad- 
and FUNCTION switch justed, 
in VOX position. Tube V17A defective or wrong type. 
Diode D201 wrong type or installed back- 
wards, 
Zener diode D202 installed backwards or 
defective, 
FUNCTION switch wired incorrectly, Check 
the red-red-white wire to lug 3, 
ANTI-TRIP control set too high, 
FUNCTION switch in the CAL position, 


Relays energize and stay 
energized regardless of 
VOX SENsitivity 

control setting, 


Check items 34B, 35D, and 35E, 

Anti-trip rectifiers D1 and D2 installed back- 
wards, 

PTT switch on microphone stuck closed or 
shorted, 

Key closed, 


Transmitter tends to 
be unstable, 


Final and/or driver neutralization not pro- 
per, 

Mounting hardware for DRIVER PRESE- 
LECTOR capacitor not tight, 

Mounting hardware for Modulator and RF 
driver circuit board not tight, Lockwashers 
between circuit boards and chassis left out, 
Check items 16C and 16D, 

Coils L802 through L805 and/or L801 mis- 
aligned, 

Antenna impedance wrong, 

Coil shield cover loose, 

Ground clips for tube shields bent out, 


38, Receiver has slow recovery - Diode D101 defective, 
from transmit condition, 


39, Grid drive falls off, A. Excessive heat due to restricted air circu- 
lation, 

B. Incorrect bias setting, 

C,. Improper load to RF output. 

D. Gassy 6146 tubes, 
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40, Zero setting of main 


100 ke calibrator is not set exactly at 
tuning dial changes 100 ke, 

considerably from 

band to band, 
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SPECIFICATIONS 


RECEIVER 


SOEIIGI LL VAUy oie Ee Voce tenststelacs to cous (eis telel es oc670 terete 


SSB Selectivity. cecoevoeeveoeeeeeeo eee ee © © @ @ 


INDUE se ceces) «Rete tals sfews Sete 422 eS 33 3 


UL DUtEL IU PeUaCO a ire se etelehete ete sete 16 teres cee rs 


PAAWOLMCOUUOUILL® fats tcc eke ls vereiele os preteteueterete 


Spurious FICSDONSST SOV ns tee Kc Be fete tole else 00's 


TRANSMITTER 


PORE OWE TRLNDUL ore. chee che ola evel ale teleler ete eis 


Peter OWVCTEONICOUIC. ©. beta te elelete le ateceis 6 60s 916i 


SUIDULMMIDCOANCE s+, ols see's jeleis16 «10 ole 410 0 6 6 


Oscillator Feedthrough Or Mixer Products,... 


PATINOULCMRAGIATLONS Woctclc tate tecctere le telets ss 4c 


fmransmit-Receive Oneration, ).) sos sere 0 + ¢ 


IW bode 1 ONC.) ccs el ereketetstehetoneie cele s oke.6 


Microphone Input Impedance; ... .....22<s. 
Carrier Suppression, e e e e e eeeoe7e%e?ee#88e ee @ 


Unwanted Sideband Suppression, . ....eee 


Emissions not possible or not recommended, ,, 


Less than 1 microvolt for 15 db signal-plus- 
noise to noise ratio for SSB operation, 


2.1 kc minimum at 6 db down, 5 kc maximum at 
60 db down (3,3395 mc filter), 
(2:1 nominal shape factor at 60:6 db.) 


Low impedance for unbalanced coaxial input, 


8 and 600 & speaker, and high impedance 
headphone, 


2 watts with less than 10% distortion, 
Image and IF rejection better than 50 db, 


Internal spurious signals below equivalent an- 
tenna input of 1 microvolt, 


SSB: (A8a emission) 180 watt P.E.P, (normal 
voice: continuous duty cycle). 
CW: (Al emission) 170 watts (50% duty cycle). 


100 watts on 80 through 15 meters; 80 watts 
on 10 meters (50 2 nonreactive load), 


50 & to 75 2 with less than 2:1 SWR, 
55 db below rated output, 


35 db below rated output, 


SOBY PT TP or VOX. 
CW: Provided by operating VOX from a keyed 
tone, using grid-block keying, 


Internally switched to speaker or headphones, 
in CW mode, Approximately 1000 cps tone, 


High impedance, 
50 db down from single-tone output, 


55 db down from single-tone output at 1000 
cps reference, 


AO, A2, A3, A3b, A4 through A9, FOthrough F9, 
and PO through P9, 
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Third Order Distortion, e e e e eoeee7#eeee#e @ 


RE Compressiony( 1 AUC). 32. -5'eie olelaccle:s sans 


GENERAL 


MPEduency COVCVATO. . ete o os ets s cceleleie oats 


MPOCHIGRGVAOLADILICY.. , cis, 6 ous giej scenes ese se eee 


MIGUGE AOLBODCEALION, 1.26) sie (ele ere ie. cele ¢1ereae 


Visual Dial PACCULACY¢ uals tekst olevetever cts le ee 


Riectricaiw bial ACCULACY, 1.6 «lets ore etece eels 


Dial Mechanism Backlash, .....ecscecceces 
(SALOU AtlOneis tek ou one levees ef eieze 01s eis lee.e's lake 
Audio Frequency Response, eooeoeoer eee ee 6 oo 


Phone eaten Impedance, (5 se1sic 6c «6161s «0 bie 


EToMtwe aie a OOUNUE OLS, 6 af avetietele Sis + elelene ee 


30 db down from two-tone output, 


10 db or greater at .1 ma final grid current, 


3.5 to 4.0; 7,0 to 7,3; 14.0 to 14,5; 21,0 to 21,5; 
2820,t0 28.5: 28,5 to 29,0; 29,0 to 29,5; 29.5 to 
30,0 (megacycles),. 


Less than 100 cps per hour after 20 minutes 
warmup from normal ambient conditions, Less 
than 100 cps for +10% line voltage variations, 


Selectable upper or lower sideband (suppressed 
carrier) and CW, 


Within 200 cps on all bands, 


Within 400 cps after calibration at nearest 
100 ke point, 


Less than 50 cps, 
100 ke crystal, 
350 to 2450 cps, 


8 Q or 600 2 receiver output to phone patch; 
high impedance phone patch input to transmitter, 


Main (LMO) tuning dial, 
Driver tuning and Preselector, 
Final tuning, 

Final loading, 

Mic and CW Level control. 
Mode switch, 

Band switch, 

Function switch, 

Ose Mode switch, 

Meter switch, 

RF Gain control, 

Audio Gain control, 
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Internal Controls, e ee? e e e eoeee7ee2e2eeee# ee 


ies COMPLCINCHT mig, « sie sc cle ce 0 e's s10 a0s 


Ime COMDICHIENL, o8.. o1s <6 iejce 0 00.9 6 0 0006 


VOX Sensitivity, 

VOX Delay, 

ANTI-TRIP, 

Carrier Null (control and capacitor), 
Meter Zero control, 

CW tone volume, 

Relative Power Adjust control, 

Bias, 

Phone Vol (headphone volume), 
Neutralizing, 


OA2 Regulator (150 V). 

6AU6 RF amplifier, 

6AU6 ist receiver mixer, 

6AU6 Isolation amplifier, 

6AU6 1st IF amplifier, 

6AU6 2nd IF amplifier, 

6BN8 Product detector and AVC, 

6BZ6 LMO, 

6CB6 2nd transmitter mixer, 

6CL6 Driver, 

6EA8 Speech Amplifier and cathode follower, 
6EA8 1st transmitter mixer and crystal oscil- 
lator, 
6EA8 2nd receiver mixer and relay amplifier, 
6EA8 CW side-tone oscillator and amplifier, 
6GW8 Audio amplifier and audio output, 

12AT7 Heterodyne oscillator and cathode fol- 
lower, 

12AT7 VOX amplifier and calibrator oscillator, 
12AU7 Sideband oscillator, 

6146 Final amplifiers (2). 


6 Germanium Diodes; Balanced modulator, RF 
sampling, and crystal calibrator harmonic gen- 
eration, 

9 Silicon Diodes: ALC rectifiers, anti-trip recti- 
fiers, and DC blocking, 

1 Zener Diode: cathode bias, 
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Rear Apron Connections, ....cccceccece « CW Key jack, 
8 2 output, 
600 2 output, 
Phone patch input, 
ALC input, 
Power and accessory plug, 
RF output, 
Antenna switch, 
Receiver Antenna, 
Spare, 


Pomete Requirements .c.lsnste veers vareie doce, 6 050 6 700 to 850 volts at 250 ma with 1% maximum 
ripple, 
300 volts at 150 ma with .05% maximum ripple, 
-115 volts at 10 ma with .5% maximum ripple, 
12 volts AC/DC at 4.76 amps. 


AIC el IDCNSIONG, s16 01s %6s si elele oe exsle cue es 14-7/8"' wide x 6-5/8" high x 13-3/8" deep, 


ING tAAMCICIL SS, vehe eho) obe ioidicenedetess shes sieys 6-2 9h 17-1/2 lbs, 


Equipment Used To Prepare 
eK ICAI LONG keels te ieis Gkeleu 9s: ¢as-8 8.0 us Heath HN-31 ''Cantenna," 

Heath HO-10 Monitorscope. 

Heath IM-11 VTVM, 

Heath MM-1 VOM. 

Heath IG-72 Audio Generator, 

Heath HDP-21 Microphone, 

Hewlett-Packard Electronic Counter, Model 
524B, 

Tektronix Oscilloscope, Model 581A, 

Hewlett-Packard Signal Generator, Model 606A, 

Panoramic Radio Products Inc., ''Panalyzor,"’ 
Model SB-12A, 

Boonton RF Voltmeter, Model 91-CA,. 

Dynascan Digital Voltmeter, Model 111, 


All prices are subject to change without notice, any time without incurring any obligation to 
The Heath Company reserves the right to discon- incorporate new features in instruments pre- 
tinue instruments and to change specifications at viously sold, 
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CIRCUIT DESCRIPTION 


Refer to the Block Diagram (fold-out from Page 
122) and to the Schematic (fold-out from Page 
149) while reading this Circuit Description, 
Small sections of the Schematic are also in- 


Letter number designations for the resistors, 
capacitors, coils, etc., are placed in the follow- 
ing groups: 


cluded in this Description to make the cir- O- 99 Parts on modulator circuit board, 
cuits easier to follow, 100-199 Parts on IF circuit board, 

200-299 Parts on bandpass circuit board, 
Note that the receiver circuits are across the 300-399 Parts on audio circuit board, 
bottom, and the transmitter circuits are across 400-499 Parts on RF-driver circuit board, 
the top of the Schematic and Block Diagrams, 500-599 Parts on crystal circuit board, 
Also, several of the circuits that are used for 600-699 Parts on heterodyne oscillator cir- 
transmitting are also used for receiving (such cuit board, 
as the crystal filter and the first IF amplifier). 700-799 Parts on driver grid circuit board, 
These circuits, which are shown in both the 800-899 Parts on driver plate circuit board, 
transmitter and receiver portions of the Block 900-999 Parts mounted on the chassis, 


Diagram, are identified in the Block Diagram by 
dotted lines, 


Each rotary switch wafer is identified by the 
front panel name of the switch, and by a letter- 
number designation that shows the position of 
that wafer in the switch, See Figure 2-1, 


BAND @F. 


FRONT PANEL 


TRANSMITTER CIRCUITS 


The chart in Figure 2-2 lists the various fre- 
quencies that will be found throughout the trans- 
mitter on each band, The transmitted lower side- 
band frequency of 3.895 mc, modulated with a 
1400 cycle audio tone, which is shown on the first 
line, will be used when tracing through the 
transmitter circuits, The other frequencies re- 


WAFER NUMBER F=FRONT SIDE ferred to in this Circuit Description will also be 


NAME OF SWITCH WITH SWITCH VIEWED OF WAFER: ; 
FROM FRONT PANEL. R=REAR SIDE. /0Und on the first line, 
OF WAFER. 


Figure 2-1 


| CARRIER 


SIGNAL FRE- 
QUENCY AT 
BANDPASS 


HETERODYNE | TRANSMITTED 
OSCILLATOR | SIGNAL 
FREQUENCY | FREQUENCY 
(CRYSTAL 

FIXED) 


LMO 
FREQUENCY 
(BETWEEN 

5 AND 5,5) 


(3393.6 ke plus 
_ 1400 cps mod- 
| ulation), 
| CRYSTAL 
| FILTER 
| AND IF 
FREQUENCIES 


12,395 
15,895 
22,895 
29,895 
36,895 
37,395 
37,895 
38,395 
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| 29.5 to 30 


All frequencies are in mc, 
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INPUT SIGNAL 
(AMPLIFIED MICROPHONE 
SIGNAL FROM VIA) 


VI7A 


72 | my 
SENSITIVITY Se Jeet 


VOX AMPLIFIER 


/ TO TONE 
AMPLIFIER V15B 


TO RELAY 
AMPLIFIER 
v12B 


TO ANTI-TRIP 
CIRCUIT 


Figure 2-3 


VOX Amplifier (Figure 2-3) 


The Transceiver can be switched from receive to 
transmit by either the VOX (voice operated 
transmitter) or the push-to-talk method, The 
VOX circuit works in the following manner: 


The audio signal from the microphone is coupled 
through speech amplifier V1A and capacitor C9 
to the VOX Sensitivity control, From the arm of 
this control, for VOX operation, the signal is 
coupled through resistors R213 and R214 to the 
grid of VOX amplifier V17A. The signal is 
amplified in V17A, It is then coupled through ca- 
pacitor C211, rectified by diode D201, and 
applied to relay amplifier V12B, which actuates 
the transmit-receive relays, 


In the PTT and Calibrate positions of the Function 
Switch, and in the CW position of the Mode 
switch, the lead from the VOX Sensitivity control 
to the grid of VITA is connected to ground, This 
keeps stray microphone signals from activating 
the VOX circuit during PTT and CW operation, 
or during calibration, 


Relay Amplifier (Figure 2-4) 


Relay amplifier V12B is held in cutoff durin 
receive operation by the. positive voltage th< 
is maintained at its cathode by zener diod 
D202, V12B is made to conduct for transmit op 
eration by the VOX voltage at its grid, or b 
the push-to-talk switch on the microphon 
which shorts the cathode to ground, (The cathod 
of V12B is also shorted to ground by wafer 2) 


‘of the Mode switch in the Tune position, 


Diode D201 rectifies the audio signal from th 
VOX amplifier so that a positive voltage ap 
pears at the grid of relay amplifier V12B. Th 
positive voltage at the grid causes the rela 
amplifier to conduct. and the plate curren 
of V12B causes relays RL1 and RL2 to clos 
and place all circuits in the transmit mode o 
operation, 


The VOX hold-in time is adjusted by varying th« 
discharge time for capacitor C213 with the VO- 
Delay control, 
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TO MUTING 
NETWORK AND 


TRANSMIT- RECEIVE VI4A 


RELAYS RL I 


13 RED 


Figure 2-4 


Anti-trip Circuit (Figure 2-5) 


The anti-trip circuit is used inthe receive mode 
of operation to keep the speaker signals from 
activating relay amplifier V12B, 


An audio signal is coupled through capacitor 
C305 from audio power amplifier V14B to the 
Anti-Trip control. This audio signal is then 


coupled through isolation resistor R25 and recti- 
fied by diodes D1 and D2, resulting ina negative 
DC voltage across capacitor C25 and resistor 
R16, This negative voltage is then coupled 
through resistor R27 to the grid circuit of relay 
amplifier V12B, where it cancels out the posi- 
tive voltage from the VOX amplifier, Thus, 
with no positive voltage at its grid, relay ampli- 
fier V12B remains cut off, and the relays 
remain in the receive position, 


TO RELAY COILS 


V12B 


172 6EA8 


INPUT SIGNAL 
FROM MICROPHONE 
(THROUGH VIA 
AND VI7A) 


RELAY 
RERUNS 70 


FROM RECEIVER 
POWER AMPLIFIER 
Vi4B 


Figure 2-5 
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TO vox 


CIRCUITS R/4 


B+ 300 
PATCH ; oe eS r +] c/2 
@ = o (VEL) = }20 VIB 
C90/ VIA ‘a C) '/2 6EA8 
— = CATHODE 
.001 = Me Ore = FOLLOWER 
cD SPEECH 6) R2 
aa eam se rze,  AMELIEBES SOK - 
22K Se ; o 
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Speech Amplifier And Cathode Follower 
(Figure 2-6) 


The audio signal from the microphone is coupled 
directly from lug 1 of the Microphone input 
socket to the grid of speech amplifier V1A,. 
Lug 2 of the Microphone input socket is returned 
to ground through the push-to-talk switch onthe 
microphone, The cathode of relay amplifier 
V12B is also connected to lug 2 so it will be 
returned to ground when the push-to-talk switch 
is depressed, to operate the transmit relays, 


Capacitor C1, at the grid of V1A, limits the high 
frequency response of this stage and passes to 
ground any RF signals present at this point, 
The amplified signal from the plate of V1A is 
coupled through capacitor C9 to the Microphone 
Level section of the Mic/CW Level control and 
also to the VOX amplifier circuit, 


The setting of the Microphone Level control 
determines the amount of modulation since it 
adjusts the amount of speech signal that is 
coupled through cathode follower V1B to the 
balanced modulator circuit, For LSB and USB 
operation, V1B grid resistor R12 is returned to 
ground through wafer 1F of the Mode switch 
and contacts 6 and 10 of relay RL2, When the 


Mode switch is in the Tune or CW position, 
cathode follower V1B is cut off by a bias volt- 
age that is supplied to it from the junction of 
bias voltage divider resistors R308 and R309, 


Carrier Oscillator (Figure 2-7) 


The carrier oscillator consists of two Colpitts 
crystal oscillators, These oscillators supply 
an RF signal to the balanced modulator for 
transmit operation, and_a heterodyne signal to 
product detector stage V13 for receive opera- 
tion, Tube V16A and crystal Y1 (3396.4 kc) 
serve as the USB (upper sideband) carrier 
oscillator, and tube V16B with crystals Y2 
(3393.6) and Y3 (3395.4 kc) acts as the LSB 
(lower sideband) and CW carrier oscillator, 
ies 

The desired carfier oscillator, V16B for the 
transmitted frequency being used in this De- 
scription (3393.6 kc), is placed in operation by 
wafer 1R of the Mode switch which connects 
its plate circuit to B+. Wafer 2R of the Mode 
switch connects the proper crystal to the grid 
of V16B: Y2 for LSB operation and Y3 for 
tune or CW transmit operation, 
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When the Mode switch is in the CW position, B+ 
is connected through part of relay RL1 toeither 
V16A or VI6B, 
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For receiving cw sights, lugs 9 ang 1 of relay 
RL1 place tube and crystal operation, 
For transmitting CW, lugs 9 and 5 of relay 
RL1 place tube V16B and Crystal Y3 in operation, 


-When receiving CW signals, the receiver is 
| automatically tuned 1 kc below the incoming sig- 
nal (this signal is zero beat against your trans- 
ceiving frequency) by V16A and crystal Y1, which 
are used as a BFO (beat frequency oscillator). 
When transmitting, tube V16B and crystal Y3 
cause the output signal of the Transceiver to be 
at the same frequency as the incoming signal 
from the other station, 
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Balanced Modulator (Figure 2-8) 


Diodes CR1, CR2, CR3, and CR4, are connected 
in a ring type balanced modulator circuit, When 
the audio signal from cathode follower V1B and 
the RF signal from carrier oscillator V16 are 
applied to this balanced modulator, two additional 
frequencies are produced: one is equal to the sum 
of the audio and carrier frequencies; and the 
other is equal to the difference between them, 
These sum and difference frequencies are the 
upper and lower sidebands; and only these 
upper and lower sideband signals appear at the 
output of the balanced modulator circuit, 
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Figure 2-9 


The 3393.6 kc carrier oscillator signal is applied 
through capacitor C16 and across a bridge cir- 
cuit that consists of the Carrier Null control, 
resistors R15 and R17, and diodes CR1, CR2, 
CR3 and CR4 of the modulator diode ring, See 
Figure 2-9, The carrier signal is balanced out 
by the Carrier Null control and the Carrier 
Null capacitor; so there is no output signal 
from this circuit (until an audio signal is 
applied). 


The audio signal that is coupled to diodes 
CR1, CR2Z, CR3, and CR4 from cathode follower 
V1B unbalances the modulator at an audio rate, 
causing the sum and difference sideband fre- 
quencies to appear at the output of balanced 
modulator transformer T1, Whenno audio signal 
appears at the input, there is no output signal 
from the balanced modulator circuit, Capacitor 
C15 is an RF bypass, 


When the Mode switch is turned to the CW posi- 
tion, wafer 2F connects one side of the diode 
ring to ground, This ground connection unbal- 
ances the nulled circuit and the unbalance causes 
an RF output signal to be produced at the sec- 
ondary of balanced modulator transformer T1, 
This signal is then coupled through capacitor 
C22 to isolation amplifier V2, The secondary of 
transformer T1 is tuned to the CW carrier fre- 
UCDO y win We ee as 


Isolation Amplifier (Figure 2-10) 


-Both the upper and lower sideband signals from 


the balanced modulator circuit are coupled 
through capacitor C22 to the cathode of isolation 
amplifier V2, V2 isolates the balanced modu- 
lator circuit from the crystal filter, and pro- 
vides proper impedance matching to the crystal 
filter, The gain of isolation amplifier V2 is 
varied by the ALC (automatic level control) 
voltage that is connected to its grid circuit 
through resistors R21 and R22, The complete 
ALC circuit will be described later under the 
heading ALC Circuit, 


When transmitting, the output of V2 is coupled 
through capacitor C506 to the crystal filter, In 
the CW mode of operation, the gain of V2 is 
controlled by the CW section of the Mic/CW 
Level control. This control supplies a variable 
negative bias to the grid of V2 through wafer 
1R of the Mode switch and resistors R22 and R21, 


B+ is supplied tothe screen of V2 in the transmit 
mode only, through resistor R937 and contacts 
7 and 11 of relay RL2, 
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Figure 2-9 


The 3393.6 kc carrier oscillator signal is applied 
through capacitor C16 and across a bridge cir- 
cuit that consists of the Carrier Null control, 
resistors R15 and R17, and diodes CR1, CR2, 
CR3 and CR4 of the modulator diode ring, See 
Figure 2-9, The carrier signal is balanced out 
by the Carrier Null control and the Carrier 
Null capacitor; so there is no output signal 
from this circuit (until an audio signal is 
applied), 


The audio signal that is coupled to diodes 
CR1, CR2Z, CR3, and CR4 from cathode follower 
V1B unbalances the modulator at an audio rate, 
causing the sum and difference sideband fre- 
quencies to appear at the output of balanced 
modulator transformer T1, Whenno audio signal 
appears at the input, there is no output signal 
from the balanced modulator circuit, Capacitor 
C15 is an RF bypass, 


When the Mode switch is turned to the CW posi- 
tion, wafer 2F connects one side of the diode 
ring to ground, This ground connection unbal- 
ances the nulled circuit and the unbalance causes 
an RF output signal to be produced at the sec- 
ondary of balanced modulator transformer T1, 
This signal is then coupled through capacitor 
C22 to isolation amplifier V2, The secondary of 
transformer T1 is tuned to the CW carrier fre- 
quency. eid Ackles rar sige Stes an Ee 


Isolation Amplifier (Figure 2-10) 


Both the upper and lower sideband signals from 
the balanced modulator circuit are coupled 
through capacitor C22 to the cathode of isolation 
amplifier V2, V2 isolates the balanced modu- 
lator circuit from the crystal filter, and pro- 
vides proper impedance matching to the crystal 
filter, The gain of isolation amplifier V2 is 
varied by the ALC (automatic level control) 
voltage that is connected to its grid circuit 
through resistors R21 and R22, The complete 
ALC circuit will be described later under the 
heading ALC Circuit, 


When transmitting, the output of V2 is coupled 
through capacitor C506 to the crystal filter, In 
the CW mode of operation, the gain of V2 is 
controlled by the CW section of the Mic/CW 
Level control, This control supplies a variable 
negative bias to the grid of V2 through wafer 
1R of the Mode switch and resistors R22 and R21, 


B+ is supplied tothe screen of V2 in the transmit 
mode only, through resistor R937 and contacts 
7 and 11 of relay RL2, 
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Crystal Filter (Figure 2-11) 


Crystal filter FL1 has acenter frequency of 3395 
ke and a usable bandwidth of 2,1 ke (3393.95 ke 
to 3396,05 kc at the 6 db points). See Figure 
2-11, This filter, in the LSB mode of operation, 
passes only the sum frequencies (the 3393.6 kc 
carrier frequency plus all the audio frequencies 
from 350 to 2450 cps), which contain the upper 
sideband intelligence, The carrier frequency it- 
self, as shown in Figure 2-11, is further reduced 
20 db by the crystal filter, This attenuation plus 
the attenuation of the balanced modulator gives 
an ultimate carrier attenuation of at least 50 db, 
(The apparent frequency discrepancy here in 
sidebands and carrier is overcome later, when 
the sidebands are inverted in the second mixer,) 


In the USB Mode, the filter passes only the dif- 
ference frequencies (the 3396.5 ke carrier oscil- 
lator frequency minus the audio frequencies 
from 350 to 2450 cps); this contains the lower 
sideband intelligence, In the CW Mode, a carrier 
of 3395.4 kc passes through the crystal filter 
with no attenuation, 
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V5B is connected to first transmitter mixer 
V5A, and the LMO output is connected to second 
receiver mixer V12A, 


First Transmitter Mixer (Figure 2-14) 


The 3.395 mc IF signal atthe grid, and the 5,105 
mc LMO signal (or crystal oscillator signal) at 
the cathode, are mixed in first transmitter 
mixer tube V5A to produce sum and difference 
frequencies, The 8,5 mc sum of these two signals 
is coupled from the plate of V5A through band- 
pass filter T202 tosecond transmitter mixer V6, 


The Bandpass filter T202 is tuned to pass only 
those signal frequencies between 8,395 and 8,895 
mc; all other frequencies are attenuated, Only the 
8.5 mc sum of the IF and LMO signals falls 
within this frequency range, so it only is passed 
on to the second mixer, 


First transmitter mixer V5A, second trans- 
mitter mixer V6, and driver V7 are cut off 
during the receive mode of operation by anega- 
tive voltage that is applied to their grids through 
diode D301 and resistor R301, This negative 
voltage is removed for the transmit mode by 
contacts 6 and 10 of relay RL2, which cause the 


cathode side of diode D301 to be grounded, 
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Heterodyne Oscillator and Cathode Follower 
(Figure 2-15) 


Heterodyne Oscillator V19A operates as a tuned- 
plate crystal oscillator, The proper plate coil 
for each band, L601 through L608, is selected 
by wafer 2F on the Band switch, The output sig- 
nal from the plate of the oscillator is coupled 
through cathode follower V19B to the cathode of 
second transmitter mixer V6 and to the cathode 
of first receiver mixer V11, The correct oscil- 
lator crystal for each band is selected by wafer 
1R of the Band switch, Thecrystals below20 mc 
are fundamental cuts, and the higher frequency 
crystals operate on their third overtones, 


The grid voltage of V19A can be metered at TP 
to check oscilJator activity, 


Second Transmitter Mixer (Figure 2-16) 


The 8.5 mc signal from the first transmitter 
mixer and bandpass filter is coupled to the grid 
of second mixer tube V6, The 12,395 mc output 
from the heterodyne oscillator is coupled to the 
cathode of V6, These signals are mixed in V6 to 
produce the operating frequency, . 


The frequency of the tuned plate circuit 
second mixer V6 is the operating frequenc 
All other frequencies are shorted to groun 


In this instance, the difference between the 8 
mc input frequency and the 12,395 mc heterody 
oscillator frequency results in a second mix 
output frequency of 3,895 mc, This output sign 
is coupled to the grid of driver stage V 


The 3,5 mc plate tuning coil, L701, is connecte 
across the plate tuned circuit on all bands, alor 
with the fixed and variable tuning capacitor 
Band switch wafer 3F connects the corre 
amount of inductance in parallel with L701 
tune each band, except the 3.5 mc (80 mete 
band, which uses coil L701 only, 


Tuning capacitor C421B is connected across tl 
tuned circuit on all bands, Tuning capacit« 
C421A is connected in parallel with C421B « 
the 80 meter band only, by Band switch waf« 
3R. 


Driver (Figure 2-17) 


Driver stage V7 amplifies the 3,895 mc sign 
from second transmitter mixer V6 to a lev 
that is sufficient to drive the final amplifier 


; ak rei 
] we = ; 
vi ; : 
cf ft 
fost ne ne song amen —enng Oy a tpi ramen ni sapnicntenanidietietive erode soci iacintl ne ' rms 
‘e a dal!" pam palate. GOR 
‘ _ _ ian ie % F 
aie > ay 
; ss Mae 
j } cx f cy) 
ay? 4 wv ¥ % a 
rYaAs? & j 1 4 
al wou < 
uJ ~ A 
MEAN 
ull . > 
: yf } \ I 
Oia (.. Lapa ee 
j ) 
a . i | 
t Fume of 7 j 
i i 
% Rael tee ey 
4 1 yo ie \ t MY OAs 
ai : nts ‘ : y LAT x 
a , . yA , ‘ ji ¢ ~ - waa) ¥ * } eee oe ethane 
a r | - (2 ' 
‘a ‘ haat Has 
‘ wy { cele ft ae 
‘ i Thain 
6 fs | a 1 
- “4 M ‘wey! a 1 
7 4 
t : { li bg to j ‘ 4 
i i ae Pe a 
ee ae: eee, Se 
; ; : } at! Keka) agua, Seamed loueeae 
4 o f ! 7 p : = , a. ” — 
¥ t r : i ti : fi fs fp 
ictal pa . barnes Pac src tarp tS Siew bd saertot Mireriter ui 
pos Ve 
e- 
( 
wp! 
; “an Fae i r ee ree dua Avail a 
‘ iy % Trane yf 1OWOT) 4 Soto DR “TORS ws act as LOTVaa | 
wit Sree ay a wel hia 
a rte * 
> % tee tnt . ee i eo 4 JW 1 ¥ 1" at G te Y é sages S Rit ak: 
7 f 2 / 4 a Pr fe 
c 4 Lid Pe toy wale vero ir, polelliieas tes il G ate 
; Minoing roms PE Mae ai "0% 
v7 j ’ ane oy ps gy 
ry oT : dp peeta boot otf ae HE | 
7 
' nd ae OY As ody RY Oley cs brats ne tsa 
: Ss d ro eR Ca + Se } VOR LES rt i “<Q yroLint ERE ora: rs Hy eronndt he 
Shintieo oil Oo Dik av agri oti nanarel ascii i 
DOD DAES Higa One Caper fied Cy ay 5 ay ont ALY gota LENE EDD ant THe to ny 
oS i sty va ‘selaw Ud etoskas eh Rise aie” st tapagtS sodas: 
rn © i 4 &> mn > 7s a 
wert ich funy ott. abt ak fit OR woledulal iT otis tnatl of to HE 
ADD (SIR CORR RUS YAPapST) seeig ae beni, pre Letigstenen! sim 


Sc) QUMIBIBLIMI Tey NEVER AIITE . BIGOTIe we ; iva {? Tist “4 iw ye x page wlereeaD 

a KZ , »* ‘. if G 4 a F é i bar 
‘ r ' ry ee rt fhe ; a. 

Lf} Bee ona UbtteG AT fe Ours oT ont no A! ory ww pation wa he : ott, hi 


‘ Jctirtion retellions tonite: of 
; bei Lies gel Rap eae wy : a 
r gleytt 4 ad .¢iso bred satan sap ti & erwaigh 4) va iM sotsoaenon feos? 


“obitenninns 1 + beet oat bhawetist 
(V3. owed) sevyind | eta ear tia be 
; HP CEESO), EHR beL.A 

on 8BR.8 ant AOC Lire baat reese, ae Bae “att ot Doge: ty al vonuiitoee, poking 
aot OV sexi torthnruuest bageee mot et rid al banties ong alsogie asatt Vv 20: 
tints feati oat vik of: teehee at Ledr ey renee yaitereqo: ‘od 


; AY ae , ies | Aber hy 


- Page 133 
HBATHEIT® 8 
TO SCREEN 
OF V7 
TO GRID 
V6 OF DRIVER 
AMPLIFIER 
6CB6 v7 
SECOND C409 
TRANSMITTER 
MIXER 6) ~02 
ae C402 z=0 
« 3 
PASS 
wre sop C42/B 
20 ULF 
RA04 
100K 
Cc40/ 
02 
MF 
TO vIO 
TO.—0€e FROM HETERODYNE Recewver 
VOLTAGE OSCILLATOR 
THROUGH AMPLIFIER 
DIODE ~ 
30! 
“ Figure 2-16 


The 3.5 mc plate tuning coil, L801, is con- 
nected across the plate tuned circuit on all 
bands along with the fixed and variable tuning 
capacitors, A secondary (link) winding on L801 
is used in the receive mode of operation to 
couple the received signal into the Transceiver, 


Band switch wafer 4F connects the correct 
amount of inductance in parallel with L801 to 
tune each band, except the 3.5 mc (80 meter) 
band, which uses coil L801 only, Band switch 
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wafer 4R connects additional capacitance in 
parallel with tuning capacitor C422B for the 
80 meter (3.5 mc), 40 meter (7 mc), and 20 
meter (14 mc) bands, 


Neutralization of V7 is accomplished by feeding 
a portion of the plate signal back to the grid 
through a "neutralizing wire" capacitor to the 
plate tuned circuit of the second transmitter 
mixer, 
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Final Amplifiers (Figure 2-18) 


Final amplifier tubes V8 and V9 are connected 
in parallel and function as class AB1 linear 
amplifiers, A fixed negative bias is applied to 
the grids of these tubes through resistor R916 
and choke L903, This bias limits zero-signal 
plate current, B+ is removed from the screen 
grids under receive conditions, by lugs 7 and11 
of relay RL2 to reduce the plate current to 
zero and cut off the tubes, RF driving voltage 
is developed across RF choke L903, Plate 
voltage is shunt fed through RF choke L901, 


For the LSB and USB modes of operation, the 
peak driving voltage is controlled by the Mic- 
rophone level control (in the grid circuit of 
V1B) and the limiting action of the ALC (auto- 
matic level control) voltage, This ALC voltage 
is fed back to isolation amplifier V2 and IF 
amplifier V3, 


The output signal from V8 and V9 is coupled 
through RF parasitic chokes L904 and L902 and 
through capacitor C915 to the final tuning ca- 
pacitor C925 and plate tank coils L905 and L906, 
The parasitic chokes eliminate any tendency 
toward VHF parasitic oscillation, 


Wafer 5R of the Band switch connects the proper 
portion of the plate tank coil in the circuit for 
each band by shorting out the unused section, 
Wafer 5R also selects the proper combination 
of final tank tuning and loading capacitors for 
each band, 


Neutralization of the final amplifier is accomp- 
lished by feeding a portion of the plate signal 
back to the grid through neutralizing capacitors 
C913 and C914, and across C801 in a bridge 
circuit, 


The output signal from the final tank coil is 
coupled through lugs 8 and 12 of relay RL1 
to the RF Out socket, The antenna switch 
allows separate transmit and receive antenna 
circuits to be used, so the Rec Ant socket can 
be connected to an external relay for use with 
linear amplifiers that donot have built-in antenna 
switching, 


ALC Circuit (Figure 2-18) 


The ALC (automatic level control) bias voltage 
is developed from a small portion of the signal 
in the final amplifier stage, This signal is then 
rectified, filtered, and fed back to the preceding 
stages to adjust their gain automatically, as 
needed, ALC voltage assures maximum trans- 
mitter output without overloading, 


The ALC voltage for this Transceiver is devel- 
oped in the Heath TALC™ (Triple Action Level 
Control) circuit, This circuit keeps the trans- 
mitter from overloading, without causing the 
voice peaks to be flat-topped, by compressing 
the speech waveform, The triple action of this 
circuit is described below in paragraphs 1, 2, 
and 3, ze 


1, Any peak voltages at the grids of final 
tubes V8 and V9 that drive the grids posi- 
tive into grid current will develop bursts of 
voltage across resistor R916, This forms 
an audio-frequency AC that is coupled 
through capacitor C921 to voltage doubler 
rectifiers D902 and D903, The rectified 
negative output voltage goes tothe ALC line, 


2. The variations that occur in the final am- 
plifier screen supply voltage on speech 
peaks produce a varying voltage which is 
coupled through capacitor C908 to rectifiers 
D902 and D903, This second voltage source 
produces additional ALC voltage, 


3. The ALC voltage that is obtained from an ex- 
ternal linear power amplifier can be applied 
through the ALC connector to rectifiers 
D902 and D903, With proper conditions, 
this source should have predominate con- 
trol, thus holding down the drive in the 
Transceiver for best oneraticn, 


The rectified voltage from diode D903 is applied 
to an RC network consisting of resistors R914 
and R915, and capacitors C931 and C932, This 
network filters the DC bias voltage, and allows 
it to build up quickly and decay slowly. 
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CW Operation 


When the Mode switch is turned to the CW posi- 
tion, the following circuit changes occur: 


1, Cathode follower V1B is cut off and the 
arm of VOX Sensitivity control is grounded 
so stray microphone signals do not reach 
the balanced modulator or VOX circuits, 


2. CW crystal Y3 is connected to the grid of 
carrier oscillator V16B, 


3. The balanced modulator circuit is unbal- 
anced so it will produce an output signal 
(see Mode switch wafer 2F), 


4, The drive to the final amplifiers is con- 
trolled by the CW section of the MIC/CW 
Level control, which adjusts the bias of 
isolation amplifier V2 and IF amplifier V3, 


9. Cut off bias is applied to the grids ‘of 
transmitter mixers V5A and V6, and to the 
grid of driver amplifier V7, through Mode 
Switch wafer 1F and diode D904, 


6. Tone oscillator V15A is turned on, 


When the key is closed, the 1000 cpstone signal 
is coupled to the VOX circuit, where it causes 
the relays to be switched to the transmit position, 
The relays stay in this position for a length of 
time that is determined by the setting of the 
VOX Delay control, 


At the same time, the key shorts out the cut-off 
bias that is applied to the transmitter mixer 
stages and to the driver amplifier stage, allow- 
ing them to conduct and place the transmitter 
on the air, 


The RF output signalfrom CW carrier oscillator 
V16B is coupled tothe balanced modulator stage, 
The unbalanced condition of this stage causes 
the RF signal to be coupled through transformer 
T1 to isolation amplifier V2, From V2, the signal 
proceeds through the transmitter in the same 
manner as the LSB and USB signals, 


Switching (Figure 2-20) 


Figure 2-20 shows the position and assigns an 
identifying number to each of the relay sections 
on the main schematic, The numbers will be 
used in the following paragraphs to explain how 
each section is used, 


1, This section applies B+ voltage to the cor- 
rect half of carrier oscillator tube V16 
in the Tune and CW positions of the Mode 
switch, 


2. This section is connected to the power plug 
for external use with linear amplifiers and 
other devices, The contacts have a rating 
of 3 amperes at 117 VAC or 30 VDC, 


3. These contacts apply B+ voltage to the 
screens of V2, V7, V8, and V9 in the 
transmit mode, and to the screen of V4, 
V10 and V11 in the receive mode of op- 
eration, 


4, These contacts ground out the receiver cut- 
off bias in the receive mode, In the trans- 
mit mode they ground out the cut-off bias that 
is applied through diode D301 to transmitter 
stages V5A, V6, and V7, 
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Figure 2-20 


5. In the transmit mode, these contacts apply 
ALC voltage (or CW bias) to the grid of 
V3, In the receive mode they apply AVC 
voltage to V3, 


6. This section applies +150 V B+ voltage 
through the Oscillator Mode switch to either 
the LMO or crystal oscillator V5B. 


7,8, These contacts switch the antenna between 
the receive and transmit circuits, 


When the Transceiver is in the transmit mode, 
a large negative bias (approximately -90 volts) 
is applied through the RF Gain control and diode 
D905 to the grids of RF amplifier V10, and first 
receiver mixer V11, Smaller amounts of nega- 
tive bias are also applied to second receiver 
mixer V12A, second IF amplifier V4, and audio 
amplifier V14A, The large bias is necessary at 
vV10 to keep the transmitter signal at the 


driver plate from causing V10 to conduct on 
large voltage peaks, (If this happens, spikes 
will appear at the peaks of the envelope on the 
transmitted signal.) 


First audio amplifier V14B is cut off by the 
bias voltage to quiet the receiver audio stages 
when LSB or USB signals are being trans- 
mitted, A negative pulse is also applied to the 
grid of V14B to cut it off before the relay con- 
tacts close, This is done so the switching 
transients, which cause a "popping'' sound, 
will not be heard in the speaker, 


The negative pulse that is applied to V14B 
is formed by the sudden voltage change that 
occurs at the plate of relay amplifier V12B 
when that stage is turned on by the VOX circuit, 
This pulse is shaped by a network that con- 
sists of resistors R337, R338, R339, and R340 
and capacitors C320, C321, C322, and C323, 
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15,895 
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37,395 
37,895 
38,395 


29 to 29,5 
29.5 to 30} 
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Figure 2-21 


RECEIVER CIRCUITS 


NOTE: Figure 2-21 shows the various frequen- 
cies that will be found throughout the Trans- 
ceiver on the different bands, A received sig- 
nal (lower sideband) frequency of 3,895 mc, 
shown on the first line of the chart, will be 
used when tracing through the receiver cir- 
cuits, The other associated frequencies used 
in this Description are also shown on the first 
line, 


RF Amplifier (Figure 2-22, fold-out from 
Page 136) 


The 3,895 mc input signal from the antenna is 
coupled through lugs 3 and 11 of the antenna 
relay (RL1) to the link winding of coil L801, 
The secondary of L801, part of the Driver 
Preselector capacitor, and the other compo- 
nents in the driver plate tank circuit, are also 
used as the input tuned circuit for RF ampli- 
fier V10, From L801, the signal is coupled 
through capacitor C408 to the grid of V10, 


The received signal is amplified in V10, and 
then coupled through capacitor C419 to first 
receiver mixer V11, The plate tuned circuit of 
V10 consists of coil L701, part of the Driver 
Preselector capacitor, andthe other components 
of the second transmitter mixer plate tank cir- 
cuit, 


The gain of RF amplifier V10 and first receiver 
- mixer V11 are controlled by the AVC voltage, 


and an adjustable negative bias that is coupled to 
their grids from the RF Gain control, 


First and Second Receiver Mixers (Figure 2-23) 


The amplified 3,895 mc signal from RF ampli- 
fier V10 is coupled through capacitor C419 to 
the grid of V11, the first receiver mixer, At 
the same time, a crystal controlled 12.395 mc 
signal is coupled to the cathode of V11 from 
V19B, the heterodyne oscillator cathode follow- 
er, These two signals are then mixed together 
in V11 and coupled with the sum and difference 
frequencies to the bandpass filter, 


The bandpass filter, which passes only the fre- 
quencies between 8,395 and 8,895 mc, allows 
the 8,5 mc difference frequency to pass onfrom 
Vil to the grid of second mixer tube V12A, 


A 5,105 mc signal is coupled from either the 
LMO or crystal oscillator V5B, through the 
Oscillator Mode switch, to the cathode of V12A, 
The 8,5 mc signal at the grid and the 5,105 
mc signal at the cathode are then mixed to- 
gether in tube V12A and the 3,395 mc differ- 
ence frequency is coupled through crystal filter 
FL1 to the IF amplifiers, 


Crystal filter FL1 sets the IF bandwidth at just 
2.1 ke wide (see Figure 2-11). This narrow, 
steep-sided passband permits good selectivity 
to be realized in crowded amateur bands, 
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OUTPUT SIGNAL 


TO FIRST 
IF AMPLIFIER 
CRYSTAL a 
FILTER ee 
FROM RF 
BANDEASS vill AMPLIFIER 
6AU6 
FIRST R406 | ~ 
RECEIVER 100K C419 
MIXER 
(5) 24uUuUF 
TO Z 
HETERODYNE [Pee 
= OSCILLATOR 6)—-=== 
A!) 
S5OUULF ds 
VI2A C416 R408 
1/2. 6EAB ee 
SECOND .02 
RECEIVER R204 
MIXER 330 = ats 
C224 |C206 
02 Re 
TO LMO OR 
CRYSTAL = = 
OSCILLATOR 
FROM R4/2 as 
AVC 
CIRCUIT C4/3 aR OF 
2 AN 005 | 
RELAY RL2 == 
Figure 2-23 = 


IF Amplifiers (Figure 2-24) 


The signal from crystal filter FL1 is coupled 
through capacitor C101 to first IF amplifier V3, 
The amplified signal from V3 is coupled to two 
places: to the grid of V5A, which is cut off in 
receive operation; and to second IF amplifier 
V4 through IF transformer T102, 


The amplified signal from V4 is coupled through 


.- 
6AU6 
FIRST IF 
AMPLIFIER 6) RIO6 
22K 
(2) Iw i. 
= | 
INPUT c/o/ 1 
SIGNAL OO| (i) Clo4 | 
FROM CRYSTAL S 
FILTER FLI © |-02 | 
R929 RIO} el me 
2000 100K I G)= 9 
(ore) 
METER &/09 
ZERO 1000 
R/02 c/02 R/IO3 
100K 
lOOK RIIO 
330 
TO AVC 
THROUGH LUGS == — — 
12 AND 4 OF 
RELAY RL2 TO TO 
METER METER 
SWITCH! WITCH 
TO Bt 
THROUGH 
LUGS 3 AND11 


OF RELAY RL2 


IF transformer T103 to the product detector, 
V13C, The same signal is also coupled through 
capacitor C112 to the plate of AVC rectifier 
V13B. Supply voltage for the screen of IF ampli- 
fier V4 is switched through lugs 3and11 of relay 
Rize © 
AVC voltage is supplied to the grid of V4 by 
the AVC line, AVC voltage is switched to the 
grid of V3 through lugs 4 and 12 of relay RL2, 


OUTPUT SIGNALS 


TO PRODUCT 


TO V5A (CUT OFF) yee 
RECTIFIER VI3B DETECTOR VI3C 


6AU6 
SECOND IF 
AMPLIFIER 


QR ee me — eK eK 


NE 


AVC 


Figure 2-24 
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Figure 2-25 


AVC Circuit (Figure 2-25) 


The negative bias atthe control grids determines 
the amount of amplification that will be obtained 
from RF amplifier V10, first receiver mixer 
Vl1l1, and IF amplifiers V3 and V4, The DC bias 
for these stages comes from the following two 
sources: from the -DC voltage at the armof the 
RF Gain control; and from the AVC voltage, 
These two voltage sources are connected to 
diodes D101 and D905, which act as a diode 
gate, This diode gate permits either voltage 
to control the gain (of V10, V11, etc.) without 
interacting with each other, 


From this point, the bias voltage is coupled 
through resistor R412 to the grids of V10 and 
Vil, and through resistor R415 to the grids 
of V3 and V4, Voltage divider resistors R415 
and R416 cause only one half of the total 
bias voltage to be coupled to the grids of IF 
amplifiers V3 and V4, 


HEATHEIT 


AVC voltage is obtained by coupling part of the 
IF signal through capacitor C112 to AVC diodes 
V13A and V13B, These diodes produce a nega- 
tive DC voltage at pin 1 of V13A that is pro- 
portional to the signal strength, This negative 
voltage is developed across resistors R124 
and R117, and capacitors C110 and C124, Ca- 
pacitor C124 charges quickly to the peak volt- 
age so the AVC will respond quickly to keep 
large signals from being distorted in V3, V4, 
V10, and V11, Capacitor C110 charges more 
slowly, and causes the AVC voltage to be pro- 
portional to the average signal level of the re- 
ceived signal, This produces a fast-attack, 
slow-release AVC characteristic, 


An incoming signal that produces a negative 
AVC voltage that is significantly higher than 
the bias voltage from the RF Gain control caus- 
es the gain of V10, V11, V3, and V4 to be 
reduced, This keeps the output of the RF and IF 
amplifier stages at a nearly constant level 
despite wide amplitude changes in the received 
signal, 


Product Detector (Figure 2-26) 


INPUT SIGNAL 
FROM IF AMPLIFIER V4 


c/20 


OUTPUT 
SIGNAL TO 
AUDIO 
AMPLIFIER 
VI4A 


-02 


INPUT 
SIGNAL FROM 
CARRIER OSCILLATOR 
Vi6 


Figure 2-26 


The 3,395 mc signal from IF amplifier V4 is 
coupled to the grid of product detector tube 
V13C, At the same time, the signal from car- 
rier oscillator V16 is fed to the cathode of 
V13C (3.3936 mc for the lower sideband, or 
3.3964 mc for the upper sideband), These two 
signals are then mixed together in V13C, re- 
sulting in an audio output signal which is the 


tT _ a 
oe! 
d seed ‘ % a. Sm Pa 
“a, * ¥ , eb “aricept amet ARUN § 2 cf 
~s F 


J 


re w ts G wttiqy oo Ya banbaseo et easier ore 
of STD volloaqae dyueid Leyte “Hh 


J P iaw 
4 wr rT 
RUGdT® | rom Ls wsboth seat ,2tT¥ bas AGTY 
* oy ae p> ~ a4 ! 
wong ef ied? ACLV Yo Tig 38 Baer OG svit 
vitenan BINT Giteno de Lemala ot OP aeAOkgOg | 
; ainieiner aeotos peqelaveb ek sgailov 
~ . —, ot “ 
PO Gas OLD settings Bae Vie 1, bie 
coq wt oh wikotoe Begrtads elt2: toctaay 
y ; n er) p ry ie i a ae 
' paris Oia et haw T¥4, Si, AFA ys 
mf i. ba oe yong 44 1x7 oo. a “a. 
‘rentelbh srited mol’ ebsage. eeaRt 
wm eee OLE silasag ATV bakit 4 
tq, ot! OF eoetioy OVA BH) BaBUESD Bis wore 
it 2 iva iw oyexerh an? OF Larusiog 
i lige) i gir lacie PevisD: 
faryaion ten Ve AL PL 4 ue 
Leiyet | tet Lemgie erimtoont, 04 
z 4 ae -~ eet Py “~~ A 
i (rele OF 280) BOBS HAM 
, ee er 
' rh , , ae Ae me ast Pete PRI at 
" le rs we e 
he : LY OLY %O ALS Sey ee 
. ; rms mm eqoox etdt Deaukes 
: fi qaliiiaas 
; (4 Tupey) 43 ids hep lb) 
: 2 
ny | oat pe oo « 
i aa \ 4opoesed Takes" 
i} 
: 2 
"a z 
tare, - Hin 
Gomme Lim Keane “thy ST Qed 
‘f ay . P iv? JAA 
igi : ts a Be. 45, 010 
| Pm, ne oh ve za kai 
‘ re “i 
dl Die ) 
A vor 
a eh “re 
{ Pee mat 
“a a zi ses eyage coming Tip thie} 
‘F LOR Lee 
ACTER LHL “RAS At 7 
iv 
85-5 ayn? 4 
; ligess FT meet Jedha in eR h oft 
sy ary ange he Pye 14 9 ole, Wha 
cist “ojoutsh toubotG’ to seg) Ske a be ery 
» 4," 
q y 4 ‘ 4 , . 
Lig '} Leceaie och lonnld dares ach Ya 
, ke ” “ * s 
to. abodes efi ot, bel ef OLY we iettbowo. thin 


“6 busdebia tawol oa) Or ont eae ye) DELY 


ve? Reo depen %oguE acid rot ‘ota PEGE, pe 

27 QEIV oF somboao Sexi frouit ata! alergia, 

Ot ar tow hari Ibe oe ne co Larue 
ig 


| at be piri 


; j ; { 
, ‘By J 
OY ova 
re (Tea OW ont ty 
‘ 7 - 


wake 


ng | re 

tee a 

25.5 SHG Ts) ek 
2 weet 


pant tariaieh abi ny To utnoo ads inend 
baciiakig eck Lhty tat poitpolllignas ib 2am 
exten qouleso7 jest EV. salen 
etd DG afk LV bas £¥ evattiiqinns ’ 6 
ow? antwollot od mort eatiae aoe 
ft to acre orld 48 Pranic a. rok tito 
spsslor OVA 
oi A) OST S orn: ig ap 
aboth. # 46 268 As bine iy if 
syetlov juitite atlaraaa: piven: onde fr 
fun tt Pe 3 ane On wi mag ent} ft 


heen 


oe e { i ce a ev 
f ¥ y , 


sep tae et wassice ena. ad) 9 
bis OLY yh wibby) et att vot esti ve 
Up og galt OF bf: yoralaot 

fai erotabaes oh 
letot ort be 


HHATHEIT 


=a | 


F igure 


difference frequency between these two signals, 
Capacitors C119 and C121, and resistor R119 
are connected in a filter network that bypasses 
any RF signal coming from V138C to ground, 
but permits the audio signal to pass through to 
audio amplifier V14A, 


Audio And Power Amplifier (Figure 2-27) 


The signal from the product detector is applied 
to the AF Gain control to determine the amount 
of signal that will be coupled through capac- 
itor C308 to the grid of audio amplifier V14A, 
The audio signal is amplified in V14A and then 
coupled to power amplifier V14B. Tube V14B 
amplifies the signal further and supplies the 
audio power through output transformer_T301 
to the output connectors, Capacitor C928 couples 
a portion of the output back to the cathode of 
V14B as negative feedback for less distortion, 


Three outputs are provided by the secondary of 
transformer T301: a headphone output, a 600 2 
output, and an 8 2 speaker output, Audio power 
to the 8 2 speaker jack is rated at 2 watts 
maximum, 


An audio signal is also supplied to the anti- 
trip network from the plate of V14B. 


CRYSTAL CALIBRATOR (Figure 2-28) 
Crystal calibrator stage V17B is connected as 


a Pierce crystal oscillator, When the Function 
Switch is placed in the Calibrate position, the 
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cathode of V17B is grounded, and an accurate 
100 ke signal is connected through capacitor 
C218 and diode CR201 to the antenna input of 
the receiver, The harmonics of this signal are 
then used for dial calibration checks, 


Calibrate Crystal capacitor C220 may be ad- 
justed to set the crystal calibrator to exactly 
100 kc using some standard such as WWV. 


The Calibrate position of the Function switch 
also connects the grid of VOX amplifier VI7A 
to ground to avoid accidental energizing of the 
transmitter when using the crystal calibrator, 
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METERING CIRCUITS (Figure 2-29) 


For the transmitting mode of operation, there 
are five different settings of the Meter switch: 
final Grid current, final Plate current, ALC 
voltage, Relative Power output, and High Volt- 
age, In the ALC position, in the receive mode, 
the meter operates as an S-Meter, 


To measure the grid current for final ampli- 
fiers V8 and V9, the meter is shunted across 
resistor R916 in the grid circuit of these tubes, 
The meter will then read from 0 to 1 ma of 
grid current, 


To measure final amplifier plate current, the 
meter is connected between the cathodes of the 
finals and ground, in parallel with the cathode 
resistors, Plate current can then be read on the 
0 to 500 ma range of the meter, 


To measure ALC voltage, the meter is con- 
nected between the cathode and screen cir- 
cuits of IF amplifier V3, The meter zero 
control is adjusted for zero current flow through 
the meter with no signal input, When V3 re- 
ceives a signal, the resulting current fluctu- 
ations in the cathode are indicated on the meter, 
Since the ALC voltage at the grid controls 
the gain of V3, the cathode current of V3 
gives a relative indication of the ALC voltage 
level, 


For Relative Power measurements, a small por- 
tion of the transmitter output signal is developed 
across resistor R912, rectified by diode CR901, 
and filtered by capacitor C933, The resulting DC 
voltage, is then indicated by the meter, The 
Relative Power Sensitivity control allows the 
operator to set his full power output indication 
at a convenient meter reading, 


The high voltage is brought down to a measure- 
able level by a precision multiplier resistor, 
R921, 0-1000 volts can be read on the 0-10 
scale of the meter, Resistor R922 keeps the 
open circuit voltage at a safe level when the 
Meter switch is in other positions. 


When the Transceiver is in the receive condi- 
tion, and the Meter switch is at ALC, the meter 
indicates the relative strength of the received 
signal in S-units, The circuit operates just as 
it does when it measures ALC voltage, except 
that the current in V3 is now controlled by the 
AVC voltage at the grid of V3, 


The Meter Zero control is adjusted for a zero 
indication on the meter with the antenna dis- 
connected and RF Gain control at the full clock- 
wise position, The decrease in plate current (due 
to alarger AVC voltage) that occurs whena signal 
is received by tube V3 then appears as indi- 
cations on the S-Meter, 
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CIRCUIT BOARD X-RAY VIEWS 
(VIEWED FROM FOIL SIDE) 


BANDPASS CIRCUIT BOARD 
#85-129P 223 


CRYSTAL CIRCUIT BOARD 
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DRIVER GRID CIRCUIT BOARD 
#85-133P228 
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